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(57) Abstract 

A reconstituted human antibody against human xnterleukin-8 (IL-8), comprising (A) L chains comprising: (1) 
the human L-chain C region, and (2) the L-chain V regioo containing the human L-chain FR and the L-chain CDR 
of a mouse monoclonal antibody against IL-8; and (B) H chains comprising: (1) the human H-chain C region, and 
(2) the H-chain V region containing the human H-chain FR and the H-chain CDR of a mouse monoclonal antibody 
against EL-8. As the major pan of the reconstituted antibody derives from a human antibody and antigenicity of the 
CDR is low, this antibody has a low antigenicity against the human body, thus being expected to be applicable for 
medical therapy. 
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xt; * o- + ^R*©«»tt«JE«« (CDR) Rtf ( 

t h«« ( L«) "mtHSRtfk hfifil ( HfjH ^&&*<Z>fBlf 
ifc5£tl« (CDR) #t h I L-BCMti^'J^t^ti-t^ 
ffttt© C D R iZ<k »)S§ii ij>*lT^5StilJi& (reshaped 
) t Hii^CRItS. *^B8tt$<s>Cv _Lge©ffiftXli*0 8J5#£ 
3-Kt5DNA*g^t«. mJiBDNA*^ 

( I L - 8 ) « . 'J # # W (LPS) f 0 
^ t/c^^OlgSi^J; >> H. <^ rt: 3 *U monocyte- -dcr 
ived neutrophil chemotactic fa 
ctor (MDNCF) &S^tJn e u t r o p h i 1 act i 
vating protein-1 (NAP- 1 ) liftSftt^ 
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8Ett«*. * 9»L- < tt. Mtt»»*ffi. # £ ft IS *t i£ . 
USA. *tf ctt»*£©**rR4* fctfclltt u * 

(M c E 1 v a n e y , N. G. J . C 1 i n. Inves 
t . , 90. 1296-1301. 1 9 9 2 , Lynch III. J 
. P. ^ Am. Rev. Respir. Dis.. 145. 14 
33-1439. 1992, Donnelly. S. C, La 
n c e t . 3 4 1. 6 4 3 - 6 4 7. 1 9 9 3 . Car. B. D. 
6. Am. J. Respir. Crit. Care Me d. . 1 
49. 6 5 5- 659. 1994. Antony. V. B. J 
. I mmu n o 1. . 1 5 1. 7 2 1 6 - 7 2 2 3. 1 9 9 3 , T 

akematsu. H. £ . Arch. Dermatol.. 12 
9 7 4- so, 1 9 9 3s Brennan, F. M. & > E u r 
. J. Immunol. . 20. 21 41-2144. 1990. 
Izzo. R. S. Scand. J. Gastroenter 

o 1 . . 28. 296-300. 1993. Izzo. R. S. h 
.Am. J. Gastroenterol.. 87. 1447-1 

4 5 2. 1992), 

Ko. Y-C. fctt. t b I L - ZttKUtLT-r^^'Zfi.®.? 
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S-4^liSSLfc« n-+fl/|fi:*W 

5 (J. Immunol. Methods. 149. 227-23 
5 . 1 9 9 2 ). 

WS-4W^ffl!jlt H L-8Stfr«!:l/ttt. A. 5. 12. 1 
4 (Boylan. A. M. <*>% J. Clin. Invest. . 
8 9. 1 2 5 7 - 1 2 6 7. 1 9 9 2 ). 0 9 2 - 

04372CBB*$nt^*fitPep-l8t**fctt8tP«P-3 
ifriSlMiDM/C i (Mull igan. M. S. J. I 
mmunol. . 150. 5585-5595. 1 9 9 3 ) ^*<*tl 

*&4-rS £ BAH S e k i d o . N 

. fc % Nature, 365. 654-657. 1 9 9 3 )% LP 
SR*®&Jtifc(Harada. A. $>% Internal 1. I 
mmunol. . 5. 681-690. 1 9 9 3 )% L P S fc * 

- n <{ * y- 1 ( I L - 1 ) ^5©MSP^ (Ak a h o s 
hi.T. Lymphokine and Cytokine 
Res.. 13. 113-116. 1994) £ *? * » 

%.%tZb U I L-8©*B|5jft (homo 1 ogue) L 
x I L - 8 £ft$-4lT^S. 7s*. J ?D-t^gi{|tWS 

- 4 I L - 8 C*JLT£g£iSL. ^*'lL-8*<^ 

* » #mzm£T z ozm&t * c: &^cs -^t^s (Ha 

rada. A. £ % Internatl. Immunol. . 5. 



3 



WO 96/02576 



PCT/JP95/01396 



681-690. 1993) OTs 3 *l * © Z £ K . t 

cftffiRltt ( r tJt JO^t* j i^-5»£t>**) *<**k *LT3©g 

t5k h^v^^fitfrli, Jfc*«*-S^ttttfl>7 

d#l&©raH*»ft"f*fc». t H Sft (huma n i z e d) 

tiii©-7nt; ?Q-t«c4*u (ens) 

£ vffi#Ttt a fit* Kit'* h£lft<Z>f!it9 

C 4 * -f 5 M 6 ft £ ?!l © It $ # H ft W K $ 4> L T H 5 fc «> *> t 0 v 
$ affifcclfc^TftaBCtttfflS^ SSI* US. */ 7fit#ttfitH( 

<5ft8lfc$*<&r* pJ&£*<&£ ( L o B u g l i o . A 
. F. <j>. Proc. Natl. Acad. Sci. USA, 86 
. 4220-4224. I 9 8 9 ) . 
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14&£pI$ (complementarity determin 
ing region;CDR)0**tf nj £ -ft <& 13 & fit L T : 
Wfil^j (reshaped) k h S1" « • - ^ * 

(FR) ©-fiPOlfilEW* ^ *ffi*©^£fB 

«»ftcil»'«aF*ifcfc rSSK*©* hJKflogaSEWcfc** 

■JSEgBKETdci: *) »JRS*LT**). 3 tub ttg&H tfJi2?'J * * 
Sfcl*. 3 ©SfcOfcft* v$ 7. C D R ^filff - M/tft 

nmJSL t h fit*C-3l^T tt£ & Riechmann, L. <b 
.Nature. 332. 323-327. I 9 8 8 ; V e r h o 
eyen.M. ^.Science. 239. 1534-1536 
, l 988;Kettleborough. C. A. Prot 
ein Eng.. 4. 773-783. I 9 9 l ; Ma e d a. 
H. Hum. Antibodies Hybridomas. 

2. 124-134. I 99 1 ; Go rman, S. D. P r 

oc. Natl. Acad. Sci. USA. 88. 4181-4 
185. 1 9 9 1 iTempest, P. R. ^Bio/Tec 
h n o 1 o g y . 9 . 2 6 6 - 2 7 1. 1 9 9 1 ; C o . M . S . 
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p r o c. Natl. Acad. S c i . USA, 8c. 2 C 
69-2873. 1991 iCarter, P. £ . Proc. N 
all. Acad. Sci. USA. 89. 4285-4289. 
| 9 9 2 ; Co, M . S. J . Immunol. . 148. 1 

1 4 9 - 1 1 5 4. 1 9 9 2 ; & <fc If S a t o , K . £ s C a n c 
er Res. . 53. 851-856. 19 9 3£# $©£<!:, 

369! ©BBS 

ato. K. Cancer Res. . 53. 851-856 
. 1 993)oftoT.*%9nikhIL-8£*t-fS. fc&Uft 

s &CFbhIL-8t3Wt*Hfll*fc *4i&©Wrfr© 
(1) t h I L - 8 C t £> ~ $ * * / * D ~ * 'H/lft © L $ V SI 
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m ; ft *J 

(2) b h I L-8£flT£^**^?D-*^fflft©H0iV$f 

(1) b h LIB C$IM, RlfkML-8i:jlilfSv^^i^n 

(2) b hHtlCHIMx & b h I L-BCjtttS^nt^o 

( 1 ) t h LigC$f$. Rtfkl I L-e^^t-S^^X^/^n 
-tMH/tft© LSI Vff $£#A,TJj£S L ® ; fttf£ 

(2) k hH«CiUjL Rtf b h I L - 8 KlMtS ^ a 

-**fit#©HtRV08£^-C#SH« ; 
£ £ A, T' $ S . b b I L - 8 IZftt S * / 7R#*«fltt*. 

(1) b b I L-8Ciff 5vntMn-t^filftWS-4© 

(2) b h I L-8K*lf D-*;i/ffifrWS - 4 © 

h« vam ; 

( 1 ) fc h L«C0$U Rtf b h I L - 8 CMf^nt; * a 

- + ^fiifr w s-4©L«vigi8**A,-ej0c*L«;afctft;: 

( 2 ) b h HttCffi*. Rtfb h 1 L-8«:jiitt5v^;^;;D 
*ffi(*W S-4©HttVffitt**A,-CJft*H«; 
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( 1 ) b h LffCffflL P'tHL-B^t^nt^a 

(2) U H |g C $1 igc . &tf k h I L-8CMt57nt^D 
-t^tftftWS - 4 © H lli V pIM £ # A/ T' $c S H || ; 
£ <£ A, T # £ v b h 1 L - 8CMt5*^ 7tfift£il&-f£o 
* 56 IB 

(1) fchIL-8Ctt-r* J E>'*D-**ffi*©L0ViH*0C - 
D R ; £ 0 s C 

(2) t H L-8H*tt5t^ d-* ;wffift© H$ V$®0 C 
D R ; IllitS. 

(1 ) b h I L - 8 IZttt i * J 0 n - t KtKW® L 0[ V $1 

$© C D R ; MtfC 
(2) b h I L - 8 t:Jitf / ^ D-t^Uifr©HSiVfI 

JgOCDR ; £fgftt *. 

( 1 ) b t- L0[ V$S$©7 J* 7 - * $1® ( F R) ; tftf C 
( 2 ) b h I L — 8 $ X =£ ^ ? o frfcft® L 0( V $f 

«(DCDR!«tATlR^ bhIL-8 CttT * fit#©H»* k 

(1) khH0V0a®FR;itff: 

(2) b h I L-ecWt^^^^t; ^a-t ^tfift © H l>! V $f 
#©CDR;£#A,T'J£.S. b H L - 8C»t 

( l ) b h L« Cffi« ; Mtfc 
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(2) b MilFR> &y'thIL-8i:)lttS7^t^ti- 
+ )VtHW<OLi%C D R £^X/Trfi£ 5 LIB Vffi« ; £ £ T Jjfc * . t 

h i l — 8 v l«s : 

( 1 ) b h H&CSHa : fttflc 

(2) b h H«SF R. Rtfh h I L - 8 i:3tt5vf ? o- 

h I L - 8 K#-rsft#<zm*Jjfcb h H So 

(A) ( 1 ) t h L#Cfc«u fttffc 

(2) b hL0FRsltft HL-8 i;*ft57-)Xt; 

(B) ( 1 ) t h H«IC{B#u fttf K 

(2) b hHIHFR, Rtfb h I L — 8 \z ttf 5 ^ t> X * y 
* d - t^SfrOHlIC DR*$^Tj^5H« ; 
££X,T'Jj££x hHL-8 IzM-tZnm&t \>tiL#*m&*Z 0 
*%WttZ Z>IZ&L< (* 

( i ) j^ToE^jc^f x a k h I L - 8 in** 

t5?fxt^ D-t;HSftWS - 4 ©L«IV««©CDR> 
C D R 1 ; Arg Ala Ser Glu lie lie Tyr Ser Tyr Leu Ala 
C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 
C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 

( 2 ) J^TOBe^Jlc^t-Xti^-O-aJ^Wt-Sx b H L - 8 l:*t 
t57-)Xt; ? D-t;Ha#WS - 4 OH«[V8SiSlOCDR, 
C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 
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CDR3 : Glu Asr, 1yr Art Tyr Asp Val Glu Leu Ala Tyr 

(2)kHL-8C»t*^n*^ o-t ^K*W S - 4 0 
L$Vfif$©CDR ; *#A,T'J&5. k h I L - 8 C«f Stafr© 

( l ) b h Hfg V$S®0 F R ; Mtf K 

(2) tH L-scjttts^nty^-t^Bwsno 

H«va*© C D R ; k M L - 8 Ctt* 

FHlBVfUS 

(1) k HiC?^;!^^ 

(2) WtHL-8HMt^nt^°- 
± A/ffifcW S-4©L$CDR£#A,-Cfi£SL$ v *5$; 
£#A,T'j££. fc h I L - 8 C«t h Lft ; 

( 1 ) b h-Htt CIS* ; M# C 

(2) tFHSIFR.^tHL-SCijt^nt/^- 
trt'J/lftW S-4©Hfj|CDR££A,T'»££HiIV?I$; 

(a) (i) u Lttca*s fttf ^ 
^ D _ t , U ffiftws-4©L$cDR£^TjfcSLijf>;Mtft: 
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( B ) ( 1 ) k r HfiCUia, & 7 J<- 

(2)khH«FR.RtftML-8 C^tS^^^t; 

>? d - f ;uffiftW S-4 ©H$CDR££A,TJ££H$ ; 
£#A,TJ£3x b h I L - 8 IZttt £S$tJ£ t rtftfrfciSftt" 5, 

ftlS k h L fft F R K TI2 © 7 * / &E ?0 £ W "f 3 *> © # 3* & ft 
S. 

PR 1 : asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala 
Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 

* it tt s 

FR1: Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 

Val Gly Asp Arg Val Thr He Thr Cys 
FR2: Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

Tyr 

FR3: Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
Tyr Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp lie Ala 
Thr Tyr Tyr Cys 

FR4: Phe Gly Gin Gly Thr Lys Val Glu He Lys 
JfflBb h H« F R ttTie©T $ J KEfll**** bOWif&ti 

s. 

FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 
Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

1 1 
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Phe Ser 

FR2: Irp Val Arg Gin Ala Gin 
FR3: Are Leu Thr lie Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Gin 
FR3: Arg Leu Thr He Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1: Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr I le Ser Arg 

Leu Gin Met Ser Ser Leu 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu 
FR1 : Glu Val Gin Leu Leu Glu 

Gly Gly Ser Leu Arg Leu 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro 
FR3: Arg Leu Thr He Ser Arg 



Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Leu Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
Lys Thr Glu Asp Leu Ala Val Tyr 

Val Thr Val Ser Ser ; 
Ser Gly Gly Gly Leu Val Gin Pro 
Ser Cys Ala Ala Ser Gly Phe Thr 

Gly Lys Gly Leu Glu Trp Val Gly 
Glu Asp Ser Lys Asn Thr Leu Tyr 
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Leu Gin Met Ser Ser Leu Lyr. Ur Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Leu Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
FR1: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro Gly Lys Ala Leu Glu Trp Val Gly 
FR3: Arg Leu Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser ; 
PR 1 : Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 

Phe Ser 

FR2: Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Gly 
FR3: Arg Phe Thr He Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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FRl: Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro 

Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr 
Phe Ser 

FR2: Trp Val Arg Gin Ala Gin Gly Lys Gly Leu Glu Trp Val Gly 

FR3: Arg Phe Thr lie Ser Arg Glu Asp Ser Lys Asn Thr Leu Tyr 

Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu Ala Val Tyr 

Tyr Cys Ala Arg 

FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

j)KJt*3-rt«DNACBBti. *«Wtt*fc* ±IBDNA£ 

©irft ©S3ii£8u Rtf t r l L - 8 £**-f SS»*t hfit**?«k 
*© Br* • 

*T ffl £ . th-inyy-->9y-7T^^--la (HEF-1 

F-VL-g jcfeckCfHEF-VH-g r 1 

@2 ti, CO S«l»!OJS«i:i»*K:g4**lA:*5feW©*> 7 W 
S - 4 fit* (c hL/c h H ) © t> 1 L-8K*J-f**££E©it 
IS © fc #> © E L I SA08*4*t^77"Cfc4. 

H3tt* **9l©ll»«k rWS- 4ta*OH0VfB«©»-^ 
-* 3 yr aj ( R V H a ) (A) , t itf»*«t rWS- 4R 
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ft © L m V $1 $ © m - '< - •>* a r a . ( R V L a ) ( B ) © £ T 
$ / $6£?lJ£ 3 - rt SDN A^fillf § tztt><Z>? 4 + 7 2* T' £ 

13 4 tt. *^^©S«fi5ct h WS - 4 ffift© LIB Vfttt (RVL 
a ) * C H jR V$S$ ( R V H a ) **i*ft*y*WS-4 
ffift H S8 V (c hH) S^C4>7WSH tfift L til V*I$ 
(chL) iCOSffllSC^H^ fcML-8«:Mt*tt*fe 

<b&£S£x c o s«B©*#J:» + K:e4*nfc*»l««> + > 7 

WS - 4 fit ft (c hL/c hH) <i:Jfc«*-*fc«>©EL I SA0g 

(gj 5 c o safi©8fil» + {:t4S nfc*»9l©R V L a 
£^T«£8g©llffiJ£fcbWS-4tfift (RVLa/RVHa 
, RVLa/RVHb. RVLa/RVHc. RVLa/RVHd 
RVLa/RVHe. RVLa/RVHf, RVLa/RVHg 
RVLa/RVHh) Ok h I L - 8 C^if S^^fi^iltl^ 
. C 0 S IB §S©E«±"& 9!©* > 5 W S - 4 ft 
( c h L/c h H) t\t&tZtzVX!>E L I SAOgl^it^ 

U6BU c 0 St^©l6*±«» + c£3:**».fc*SH©R V L b 
££A,T£ S 8 a©Hfll^t hWS-4Ja# (RVLb/RVHa 
. RVLb/RVHb, RVLb/RVH c, R V L b/R V H d 
, RVLb/RVH. e. RVLb/RVH f, RVLb/RVHg 

RVLb/RVHh) OkH L-BCWtifi^tSiitl^ 

. c o sttte©»*±i» + cS4S Jifc*fc9l©* ' ' w s - 4 ffi 

ft (c hL/c hH) £]£ta-r5fc«>©EL I SAOgl^it^' 
7 7 T £> 5. 

B7 B\ »«Lfc*»W©*1**fc hWS-4ffiftRVLa/R 
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V H g tf.r':: R V L b / R V H g O k I- 1 L - 8 

f§g! L *£ B J © * > ? w s ~ 4 ffift ( t h L / c h H ) t Jttx 
f £ £ «> 0 E L 1 SA©8jRt*t^77t*i. 

^CRVLb/RVHgCI L-8 H:.7**-K:ttr* I L - 8 

-4}^(chL/chH) *tt«r*fc«>©* u#y KHsr* 

— £ H S 7 y -fe 4 ©tS^^^"f^*77"t$>5« 
% !B * H MS f * fc & © ft * B> * ^ ® 

RNAittttUl »»©*»£*&-*«* DNACMU 
y , ^-fitttSlS (PCR) a*ffl^TB«4t*DNA*i 

iI4t4A^'J K-vW S - 4 *<& £>*tS. C ©'W 7' 'J F 
-"7©tt8l£ffitt J. Immunol. Methods, 149. 
2 2 7 - 2 3 5. 1 9 9 2 CE«*ftT*»K 

fit*. 

( 1 ) iRNA ©SIX 
7n? y * o Vfl** 3- K**B»©'DNA* 

i; K--7«nH9£tt* L - * * AffiK^Ea^ ( C h i r g w 
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in. J . M . ^Biochemistry. 1 8 . 5 2 9 4 - 

5299. l 9 7 9 )«*:«"»f*R NA ** 5: ^ t * 5, 
fl!i©g Sit ©itfc?** D-i^t*lCJS^*l*:tt 

ciftjnt^*^ #** i' 

(RN a s e ) 4 yktfJ-frttTT* 7 
-JUSS* (Berger. S. L. <5> s Bio 

chemistry. 1 8. 5 1 4 3 - 5 1 4 9. 1 9 7 9 ) 

( 2 ) c D N A ©&J& 

fcC* m R N A © 3 ' *»C»«t* P o 1 j A«CffiW* 
ijJ^^^KffcSt^ ( d T) tr^'-HT, ±16 

(Larrick, J. W. fc. Bio/Techno 
1 o g y. 7s 9 3 4 - 9 3 8. 1 9 8 9 ) . * fc . * © * « 5 * 
n^^-iffl^^K mR N Afc'tt*lfci#-f S^i 

& s ^RNA4*'J^dTtA'D-x*7J.i;frl*P o 1 y A $ 

( 3 j * ,j $-fHS»CJ;*VtMlt3- Kf5 DN A ©it 

m 

/ 9 -*-atlRB (P CR) tt*JBnT«KV*** 
3-KticD NA**»»Ki«t*. v^^^/^a-t^la 
ft©* v ^ ( k ) SL0 V«ltt©«tt©fc«K KflIM ; 1 - 1 1 

PP a VariableiMKV) &t>*E?!l3^ : 1 2C*f* 
>j^?^ifK7'7'f7- (Mouse Kappa Cons 
t a n t ;MKC)*^fH5' «7'7^-R^' *SS7* 
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til K M K V r 4 ^ - « ^ *) * * "''*£! 
L $ _ *'-@2?iJ£ 3-Kt4DN Aie^'J iA^'J^-fXl, * 

£ D N A S #1 £ ^ 4 7' V 4 X t & . 

: 1 3-2 4K*t 1 2i©t l J^?^l^^fF7 , 7-f7- (Mo 
use Heavy Variable ; M H V ) Rtf EBI*^ : 
25^^t^ , i^5?^^^"?-l''7'7'f- : ''- (Mouse Heav 
y Cons tant ; MHO ZZftZHb' 5fc3£ 7* 5 4 "7 - R 
3' JJSir^^-itTttffltS. SJBMHVr^-fv-tt? 
^ 7. H II 'J - 9 - E ?!l £ ^ - f't S D N ASJli'W 7''j ^'-f XL 
% * L T lfflffi M H C r ? 4 ^ - tt v $ a H « C a - K I" 5 D 

N A BS^iJ £ ^ -f 7' 'J 9' 4 X* Z o 

It is. £T©5' *%Si7'v<-?- (MKV&CFMHV) «•* 0 5 
' *5g£®KftJ!5B$£S a 1 I gj«r»fc*fift-r<&E5«GT CGA 
CittL, £T©3' *S7"H7- (MKCR^MH 

C) tt*C5' **ifift£WKB*Xma I «J W»tt£iHK 1" S * 
*u**KE5!CCCGGG£#£-r*. - ft &©«llR»*ffl«rfi& 

y ^' ? ^ - £ -y- 7* ^ n-^y^-fSfc&Kffl^^ftS. d ft £ © 
fflRBSSJWSUijK || vta**a - Kt * Btto D N AEW + C 
tSSI - S*^. % *l(D 9 v - - V ? 9 9 - & V V u - ~ 
y^-TSfcacffl^&ftSRtK te©$iJH$^SJ8ff8B&'e tJlir'. 
(4) VfS«*3- K-T* D N AO*» 

ft c x IftttS-^nt; ^n- + ;i/|aft:©viBia*3 - Ft 
SDNABifr^&Sfc&Kls P C RJgig£#ft*fl£»*.7**o-:* 
y;i/*S^tt* 7i (PC RSftfcKJfl* vKQIACEN r 
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CR Purification Spin K i t : Q I AGE 
Ntt»)sDNA«Saffl*yh(GENECLEANII : B I 0 

i o litis) ) mt**). »«u muz&zKio zonmtozm 

m&%Sal iRtfXma ITglllLt^ ^ni^n-t 
Ji/ffift © B# £ * S V a - F * *■ D N A Bfffr * » * .. 

ft 2k 7*77.5 K p U C 1 90rt4iSS^-iy^^^ 
-*B ^fHRiVX S a 1 iRtfXma I K £ *J ©Br $ -ft . :©pU 
C 1 9Cl»EDNAllfffr*»#ttcae**3£C«keK ^7** 

tr^? K*»*. ?o-~y^$*irt: D N A G>ie?ljfc£l*tt 
«©#ttC«to-rff -5 d <k*<TS. Pitt's S«|DNA5/-^X^ 
•9- — (Applied Biosystems Inc. SI) 

8S0!l 1 Rtf 2 CR#ftCfitt5. 

ffljfttftgSIM (CDR) 

* 36 91 tt * & C * b r I L - 8 C *}t Svnt^o-ti^ 
ft© V$|#©jg V$S8Xttfflli14ifc£iI$ (CDR) $gitS. 
ffift© LR&tf H HOW V**ttffi«8£»to* Lg[R 

cf h«±©c: ©««»a<H'r***w*ai**rT*. wa© va« 

£ It 3 ffl©8 V a^Xtt C DRC«fcO £*£$*IT^S (K a b a t 
, E. A. £>x ("Sequences of Proteins 
of Immunological Interestj, US 
Dept. Health and Human Services 
19 9 1), 

BtJgB 4 1E©7 U-J* 7 - ? pS$ (FR) ©£< ©Sfltftt 0 - *>- 
MS it £ £ 9 . 3a©cbRttii/-r*^Jft"f*. CDRIUSi 
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£• :i a r? - •-• - tit ii f - 8E# * Bf& t *> - > *> & v- c F R J: - 
X 3 {B© C D R tt«EC£*ttC##CiE^tt«E*#**l- * - 
Tx ntte? 3IOCDR £&ciaIg*S£»ft®J&»£K$ J *'*'*- 

ta*©K»7 5 y KEWilH^-r * 3 iC^t, Kabat, E 
A. rsequences of Proteins of 

Immunological Interest, <Z>»KftJ*»* 

,Ts fcffl* § C DR «CMtt^««*»«t t 3 

C0gft©*»> ^ttftSttfil-fc. 
ttfrfcttB* 7ffitt©Lf£sI£tft:Hgi*:>- Kt5D 

N A BDNA?fit^t«i*«l«^»^ 

^'va*fijio*m«)DNAE5i«> aiLaHM*** 9 
neb h^c$iiti, ftiot \ L«c««**ottt«©t h 

x l>tt C / . HgCO^Tttl gC-C*nifCr 1, C r 2 . 
Cr3feS^ttCr4 (Ellison. J. . D N A . 1. 1 
1-18 (1981). Takahashi, N . Cell, 
29. 671-679 (1982). Krawinkel. U . h 
. EMB 0 J. 1, 403-407 (1982)) 
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gp ^ x x y yf-y/Dt-* — ^ a> -5 «*aW8l0*t- £ * 
VtSSSfctfCfc m«C - K"***DNA*£A,-e«S3& 

S («ilf, W 0 9 1 - 1 6 9 2 8 ). 

DN A^f-O^S^^ ^-CiAt/N *LT. & ^ 9 9 - £ 

casts. 

-Kt5k |.y;iDNA*tttS*S!^^^-KllSt5. 0 
5cDNA*PCRtttI^T?o-i^U k I- C r 1 S3$£ 

3-rtsyMD NA^tttsns^^ ^-ciets, 

XWS-4fii*0ViJ«*3-Kt«cDNA**tl«.O5' Rtf 
3 ' *«c*^T«2i*:«8£ai*»ALT ( 1 ) *Ji**<ffe5l'* 
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*-*TS«JE«fc**«k , 3Kl'fc (0Oa.ii\ *f£ B JT-«K o z a 

o 

fc-K . :tit.07'7O-y^PCRa!i ft.« l- ? 8 

^^WS-4fit*©VlB«i3-K , fiDNA*s jftl© t I- C$1 

/ctfi#©-$14 (transient) & * © fc » 

£ ©«£ -3 CttS Lfc* > 7 W S - 4 }S#©S^ffitt*ISK btz t 
d7> N * > ? W S - 4 tftft tt t h I L - 8 £ £ & "f & '£14 £ * L ?: 

* L-TIEL- < 6S?iJ#fc££ nt^fc 3 
iaib hW S-d ffiftORtt 

-7 *, % t / 9 n - * ;i/ffift0 C D R # t h ffiftH&fl <* *lt t> £ 

^ l// ^ D _ t;l/ jjir^©FR©7$yKiE^jt. cdr *<&*s$ n. 

5 b n ;i/tftft© F R ©7 $ y Kie^lJi ©IBcW^lf- 

c©lW©/c»t3tt. 7^t; ? o - * ;i> tftft © f r © 7 $ y 

t h * y i? d- f t'l/ift© F R ©7 $ J &iS?'J£ £itf$f 
<5 d £ C«fc *K If 81$ t h W S - 4 l/i#© V $l$©!3:It©S& <!: 

7 7 KGENETX (Sol tware Deve l opment 
Co. . Ltd. ) *fflV*T^ $ * W S - 4 ffitt© L K&tf H « 
©VpIM^x National Biomedical Rese 
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arch Founds t i on (NBRF) © r K I. 

•9">XWS-4 0L#©LjRVi8(«ti. t r la# L jR VSf® 

iOJtRcJs^Tkl-RfrHAU (Watanabe, S. . H 
o p p e - S e y 1 e r * s Z . Physiol. Chen.. 3 
5 1. 1 2 9 1 - 1 2 9 5, 1 9 7 0 ) © L $ V 8HH"L 
T £ , 6 9. 2 %©E-tt*<#&-rS. 

ttvffi*tt. Bfc*n©t HS#Hiva«i0JkCc*i-»Tb b ffitt 
VDH26 (Bu 1 uwe 1 a. , L. h x EMBO J. , 7. 
2003-2010. 1 9 8 8 ) CltilRl/T*^ 7 1. 4% 

©!5j-ftrt<#£-f 5. 

IMbf S (humani ze) Ct*<IfCtiIi4*LT^* 

vnWS-4 J/tft©Vft$£ $ Kabat. E. A. £ 

N (1991)Sequences of Proteins o 
f Immunological Interest. Fifth 

Edition. U. S. Department of Hea 
1th and Human Services. U. S. Gov 
ernment Printing 0 f f i c e{:<);*)f 1$^ 
Sk r V %\ ® * "7* A/ - 7* © 3 y -fe 5/ * * E$| t Jt & L . V ft 8 © 
F R BIT Wit* in it. *©*£&££ 1 c^f. 

$1 7nWSH0V0|©FR^ a*©*7*^^-r© 
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t h v pi $ © ^ y t y * * IE ?iJ © F r t © N\ o is - ti ( % '» 

A. L flK VflCitfJ F R 

HSGI HSGII H S C III HSG1V 
64.4 51.3 57.3 57.5 

B. HIS V ®®tZ feltS F R 
HSGI HSGII HSGII1 
46.9 40.9 62.3 

vnWSH ijt#<Z>L« V.fStf© FRftt h L fit V pf $ © 7' 

^ ;iz — 7* i (hs.g i> ©FRcDny-feyy-^Be^^St^iKL^ 

& 0. 64. 4%©|5j-tt^#^-rSo-^>-7^^WS-40H 
$VSS$©F Rttb h HII V$IiS©^7'^^-7* III (H S G III 
) ©FROaytyt^EWCitflHRl/'r*^ 62. 

dftS)©£HU;U &*D©fc hffift<fc©ibtj;fr<i>*#S>*i 
ftLTfc^K bHjt#HAU«t>OLav«*ttkH«Vtl|«0* 
y ^ , u _ i c « L s * L T t h ffift V D H 2 6 + © H fg V p|® tt 
k. h Hg(V$Ii0f UlCStS. Sfil^t hWS-4 

Jft ft L fg V $1 $ 0 IS it © & £ & ;u ~~ 7 * I (HSG I) iZM 

VfS#©fi3t©fc»Ctttf T^Ji/-?* 111 (HSG III) izmt & 
t H/lftHSji V ^5 ©#&#"?&*> 7 o 

R» t MJlft LH V?I^i ©JtfiJtlfe^T. v $ X W S - 4 la ft 
© Lt£ V pf$«b h L ft V $!$©■* 7' I© 1 t8$lT$>& 

t l-ffiftR E IOLjRVfSfcCfcSffiLT^fc. ftoT. SffiJfck. 
h W S - 4 l/ift Lf£ V pIMOiSItKfe^T R E I ©FRi^ftffl^; 
. RE lCi<:il&at FF RifKe, IfCkhREI (Pa 
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In;, W & , Hoppe-Sey 1 er' Z . Physio' 

. Chem. . 356, 167-191. 1 9 7 5 ; E p p . 0. 
^Biochemistry. 14. 4943-4952. 19 
7 5 ) £it&LT 5 ffl©7 $ / M 3 9 . 7 1. 1 0 4 . 1 0 

5 & 1 07 ; £ 2 £#M) ©ffll*^at$. 

iCiitS??; K#^ttK abat. E. A. S> ( 1 9 
9 1 ) ©£l&£g^T^S. {£ Jf 3 9 R 7 lC*Jl^2l®7 
$ y KOgHLttv v KAMPATH - 1 Hffifr® Lg F 
R #£#£1" £ 7 5/ t t'SlittJbo fz (Ri echman 
n^>. 1988). Rabat** ( 1 9 9 1 ) C «fc 4l tf * FR4 
*©3ffil©7$/ K©£tt (ffifi 1 0 4 . 1 0 5 Rtf 1 0 7 ) tifft 
© k h * L fj^ £ © J 11$ K g <^ T *K t l> £> &JK 3" S *> © T' 

WtitJfck h w s - 4 in. ft Lfg v$i®© 2 o© a- 3 y^tsitL 

fc 0 H — © A- <>' 9 yRVLaC*^TB:» F R «&tilJ£ t h C A 
MPATH - 1 HffL**K#:£-r£RE I < FR (R i e c h 
m a n n <b N 1988) £ P! — T* & *K *LTCDRttv$*WS 
- 4 ffift© L ® V$S®4»© C D R i^J-C Lfc« S&H©/<- 3 * 
RVLbttRVLaCl§s b h F R 3 4i©ftg7 1C^IU7 5 
yillO^^ICtS. Chothia. C. <?>> J. Mol. 
Biol. 196:901-917, 1 9 8 7 C J: 9 £H $ tl £ 
<!:<. $g 7 l«LjiV$I«©CDRl©^i$W (canon i c 
a 1 ) »j&©8a-C&*. 

d©iig©7 s;sitiLSv^0CDR i fr-rommKW.m 

ftT^S. S«l«t h W S - 4 fftfc L 0( Vf!$© R V L b C *? H T 
lis & E 7 l©7x~;i'77~>'#*0:>>'£gSa.'i>*lT^£, £ 
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2 m. rnWS-4l)iftfl)L £ V , S » * t KAMPAT 
H - 1 H ffi* + T © tt ffl © fc » C fctt 3 *l * R E I©FR ( R i e 
c h m a n n «£> . 1 9 8 8 ) RtfS8§J£t h W S - 4 fit ft © L IK V 

tgns © 2 a a © ^ - ■>* a y © - * n * *i © 7 $ / ke ?»i * * . 
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b. 2 nm&L t h w ? - 4 l m V SI® ©ISt 4 - 



WS-4L 
REI 
RVLa 
RVLb 



WS-4L 
REI 
RVLa 
RVLb 



WS-4L 
REI 
RVLa 
RVLb 



1 2 
12345678901234567890123 
DIQMTQSPASLSASVGETVTITC 
DIQMTQSPSSLSASVGDRVTITC 
D I QMTOSPSSLSASVGDRVT ITC 

FRl 



3 4 
45678901234 567890123456789 
RASEI IYSYLA WYQQKQGKSPBLLVY 
WYQ8KPGKAPKLLIY 
RASEI IYSYLA WYQQKPGKAPKLLIY 



CDRl 



FR2 



5 6 7 8 9 

0123456 78901234567890123456789012345678 901234567 
NAKTLAD GVSSRFSGSGSGTQFSLRISSLQPEDFGSYYC QHHFGFPRT 

GVPSRFSGSGSGTDFTFTISSLBPEDIATYYC 
NAKTLAD GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC QHHFGFPRT 

- Y 

CDR2 . FR3 CDR3 

10 

8901234567 
FGGGTKLELK 
FGQGTKVBIK 
FGQGTKVEIK 



FR4 



& : RE 1 (DFRIilMt hCAMPATH— 1 HjlEfttfKll 
m^UOtiS (Ri echmann^ 1988). REI 
© F R * 0 5 ffl © T» * L fc 7 5 y » tt t hRE I © 7 $ ^ 
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M t g s z ~ ?. j .- 4' 7 * / ti - 3: ^ ^ 12 £ «k y , 

7 lUa ba t &0j£»K«fcS*>©T*3. 

^^^WS-4K#®HjBIVtaa + ©FRtt*y^^-7 , Ill C 

vnws-4 fit*©H« ■ v^«tt. em© t h H$I Vt«i © 

ttfxtlfct^T. FRU^FR3$ttt. t h HfK Vffl&to*'/*' 
© 1 fc^S?** k Ha# V D H 2 6 © H $ V$f$ ( B 
uluwela, L. ^ EMBO J. , 7, 2003-201 
0 . 1 9 8 8 ){:Iti«IU^fc. FR4t:o^Tli, VDH2 
6 © F R 4 ©Efll^gi&frCS oT^«:frr>fcfc«K -9- 7*^^-7' 
III izmt & t h fit* 4B4 (Sanz. I. S> . J. Immun 
o l . , 142. 8 8 3 - 8 8 7. 1 9 B9) ©FR407S;K 

ws-4ffifc©HfBv$3®©!&lt©fc&©gig£LT^rt:. 

Sffitfct h W S - 4 ft ft H ft V$ia© 8 11®^- >* a y*Kit 
Lfc. 8 iflOA- i/ a yCbt^X C*^T > t h F R 1 . 2 &tf 
3 tt b hft* V D H 2 6 © F R 1 . 2Rlf3^ FR4!HhB 
4B4©FR4E«^T*?*K tl/T> vnCDRti^nWS 
- 4 ffift H tj| V SI$© C DR £ls}-T'$>6. 

H3*Jcktf4 C vnWS - 4 ft*© H« VIS*. »S©t h 
SfrVDH 2 6 0FRl-3, h hfitft: 4 B 4 0 F R 4 fe.k^Si 
j£k h W S - 4 fftft© Hffi V US© 8 88 ©'<-•>" a ^©^ 

n©7 $ y & ie £ * t . 
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$ 3 H » & k h W S - 4 H fg V IStS OSSt ( & 4 C O 

1 2 3 

123456789012345678901234567890 12345 

WS-4H EVKLVESGGGL1QPGDSLRLSCVTSGFTFS DYYLS 

VDH26 EVQLLESGGGLVQPGGSLRLSCAASGFTFS 

RVHa~h EVQLLESGGGLVQPGGSLRLSCAASGFTFS DYYLS 

FR1 CDR1 

4 5 6 

67890123456789 012ABC3456789012345 
KS-4H WVRQPPGKALEWVG L IRNKANGYTREYSASVKG 

VDH26 WVRQAQGKGLELVG 

RVHa WVRQAQGKGLELVG LIRNKANGYTREYSASVKG 

RVHb - W - 

RVHc P " 

RVHd P « " 

RVHe PP W 

RVHf P--A--K 

RVHg P w " 

RVHh W - 

FR2 CDR2 
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$4 gH h W S - 4 H $1 V pI $ 0 Vk 1+ 

7 8 S 100 

67890123456789012ABC345678901234 567890ABC12 

KS-4H RFTISRDDSQSILYLQMNTLRGEDSATYYCAR ENYRYDVELAY 

VDH26 RLTISREDSKNTLYLQMSSLKTEDLAVYYCAR 

RVHa RLT1SREDSKNTLYLQMSSLKTEDLAVYYCAR ENYRYDVELAY 

RVHb 

RVHc 

RVHd 

RVHe 0 

RVHf 

RVHg -F 

RVHh -F 

FR3 CDR3 

110 

34567890123 & : RVHa~h ttRVHa, RVHb, RVHc, 

WS-4H WGQGTLVTVSA RVHd, RVHe, RVHf, RVHgRtf 

4B4 WGQGTLVTVSS RVHh£^1*. 

RVHa~h WGQGTLVTVSS K *? . ? $ ^ SI(i-X^It2 

FR4 £^ £. 7 \ J K#^ttKabat 

gtgtfth FWS-4tfiftVt»«^3-Kt SDNA(DttB 

gtt&b hws - 4 .fit ft vpMottss^ntefl] 5 ^ftft^^iee 

I^^b hWS-4ffiftL«fttfHfiV{a8©*ft**l©*-A 
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#D N AE?iJ*<iEL^7 § y 8E?l]£ 3-FLtl^:ii«BL 
/Co St«fi)ct h WS - 4 Ja*L«V«*A-^» y r a j ©E?iJ£ 
E?IJ#^ : 6 2 tZ. nmtft t h W S - 4 ffifc HH V i/* 3 y 

r a j 0BW4fi?!*f : 3 8 

Hfctfcfc hWS- 4fit*V ^"a y*3-K-T«D 

NAti, JH-a-s; 9 y r a j £SfS!£> &*3ftTH* P C R - 
(Kammann. M £> ^ Nuc 1 e i c Ac i ds 

Res.. 17. 5404. 1 98 9) Cfc-ffr«£J5* 
att*JS^Tf«Lfc. Smfct KWS- 4}/tft V «*©»«■«:» 
ITMl/fcJiH, »«*t HfS-4Kt#L«V««©lO0 
igj!jn©/s'- •>* g y (A- 5; 9 y r b j ) £3-K**DNA4fl?S! 

- •>* 9 y ( ^ - *>* 3 y r b j . r c j . r d j . r e j . r f j . 
r g j & r hj ) S3-Kt«DNA*tt8Lfc. 

c fi&oi&Jin 9 9 vfrbor $ / KE 

?y ©-&©&&«£<&£#*. T5; us?!© c: n &©aa«s^b 

ttP c Rg£gg§ffe£ffl^TDNAE?iJ©&tt!>s:£H£fT-5 :it:<fc 

-*<fttt$*lfc. -*©P CRRfcCtt*. 

y{bLs * LTE?i]&S LT D N A E?lJ4> © Slft^ltB 1 *> 

9 y r b j ©E?iJ£E?iJ#-t : 6 5 c t s - 4 ffift H 

IK V ffitt A - >' 9 y r b j . r c j . r d j . r e j . r f j . r 
gj. r h j <z>*n**i©E8l*EHI#"* 4 1 . 4 4. 4 5. 4 8 
. 5 1. 5 4. 5 5 LZTFtc 

StitJ& b t-WS-4 ft* V ?!$©&* Ori-V g y ©D N AE?'J 
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*E*!fc£-«fcOtt£ , -fi£, mvf- 4 fit* v a**:* 

- KtSDNA*, t h CI8(«*3- rt4DNA*fCCtft 

b hWS-4 0t#V«Lta**3-K , rSDNA*t h L0CiiS$ 
ta- KtiDNAEMCx hWS-4tt#H«V««* 

&£|?&Jftt h Lil Vta«A-5/*3 y r a j fcS^tt r b j t . 
H« 3 ^ r a j - r h j Of t h I L 

- 8 ^OlS^CO^TttKL. *LT*©*£&. i7 Ct3B"f £ £ 
■5 c . L « a - a ^ r a j * it £ r b j £ H ft a- >' g y r g > 
<fc*S>LT*SWS»* fc h iJt^ (RVLa/RVHg&tfRVL 
b/RVHg) ^+^WS-«RftiB^"*'51 L - 8 

BB®fc«>ctt*®£a** «*.tfXtt»B* «*.tftt*BB. B 

*.a:«as*ifcBiLaaB*. %&K®m®. Rtf»«aB. Mtf 

cittMB, BitfBBBB. B^. ti' AUSfiBBS^* t S 3 i 
mm®. Bxtf COSBBXttCHOBB + T«a$*L*. 

c tiz>®®£^ ffijLaaBTo-ifesofeftKiWfflsftffl©^ 0 * 

* BiJ »B (human cytomegalovirus imme 
diate ear 1 y ;HCMV)7 , n*-*-*ttffi**©* i 

t^. H CM VTDt-^-^ff S^!!^^ 
N HCMV-VH-HCil s HCMV-VL-HC* 0 s 

P SV2neoi:^tU0 (BB&BBtilWWO 9 2 - 1 9 7 5 
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9 * # M ) ^tK^lS, 

■7* * *3U 7fV^/^> H7^<H40 (SV4 0) 

$ © $ 4 ju a v a * - * - x & s it. t h • .fj^rf k • f ^ 

-y •inyy-^y-77H 1* (HEF-1 m) I© 

i«?Ltjb«3aiB3Eb*©^"o^: — ^ — ^fflo*Ll*'J:^-« SV4 

0 © 7* n t - * - * tt IB 1" * * £ « * Mul 1 i gan, R. C 
^©^& (Nature. 277, 108-114, 1979). 
tfz. H E F - 1 a7'a - Z&m? Z>%&&^ M i z u s h 

1 m a , S . £ ©£& (Nucleic Acids Res.. 

1 8. 5 3 2 2. 1 9 9 0 ) Cfc*tfH**-S £ *. 
**W©fc»C*H*rn*-*-©tt©***ttH E F - 1 or 

ttHEF-VH-g r 1 Rtf HEF-VL-g* (Ell) ft 
*. ttfi&£& LTfcU # 'J*-*** * 7? J* 4 s 

V4 0. e d - v $ * * * (BPV) §0i*ODNAE?l]* 

»±«»* + -c©itfc*3 

K) ^KgH^y-^T^^n^Ji'^^n 
7 * (XGPRT) ifife? . t K dJ|»S5c»* ( d h f 

n-* Jbffi*© L« Vffl«Rtf H0 V»«. CBf L« Vffl«* 
□ - Ft* D N Afttft*H0 V0**3- K ? 5 D NA*l«ti 
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|g j£ ^ M^0ttS©r:6::^fflT6«. * .■' * n - -f )i> tt. ft £ L 
WilfW S - 4 *<&tf <bft£. LIS VfttfttflAtfEfllS-f 

: 2 6 c*-r t $ y ®ie?ij£*ri^ ^lt nm vwa\tm*.\£&n 

f i *l *ti£ £ij 3r : 2 6, 2 7 C^f 5? 0 V* * KEJ|C«fc 
*§£$©£ f- I L-8(;^ts*^7^ft(i, 

( 1 ) h h L&*Cff8&tf v$ * Lgt VlSiS ; £tf E 
(2) hhHS|C$I^RO*-7^XHf|V$I^; 
& $11 c? ft & • 

SDNAttBill2©iiOT$>5. H5I2t I- L IK C $f M ttfi ;t © t I- L 
til CSf$T'$><5 3 i*<t^. * LT0flx.tf t h C « & S t> C >t $S 
iTfeS, fiaffit'hH«C«B««fiS©t F HlliCpIisSTifeSCIi 
*<T- § . * L X 09 a. t h C r 1 , C r 2 , Cr3**^ttCr4 
mm (Ellison. J. ^ DNA, 1. 11-18(198 
1), Takahashi. N. ^ Ce 1 1, 29, 671-6 
79 (1982). Krawinkel, U <?> . EMBO J. . 
1, 403-407 ( 1 9 8 2 ) ) -5*4. 
+ y 7tfift©S3^©fc»C«2®&G>£$l'<:?;5'-. ffc^x 

^ t ft s 565 ^ ^ ^ - s M c x y y * - / -r n * - ^ - ^ o c: 

£a^EW8lfl8©*><!:-e-*$*HS[Vi£«Rtf b }■ Hf|CiS«£ 
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T %m L 1 * / 7 ft ft * S3® * « . 

NAMtfK^**HSjtVfiIMRtf b hHiffiC«**3-K-rSDN 

hWS-4ffiftfcU 
(A) ( 1 ) t h L® C$S$> Rtf 

(2) b HHFR, fttft h I L-8JC*J-rSv^^^y 
* D-^;HSfrW S-40Lf|CDR£#A,TJ££ LjR V US. * 
^A,-e^c^» LIS ; afe^'tc: 
( B ) (DM HIC?1M, Rtf 

(2) b h H H F R x Rtfbh I L - 8 KlMt 5? -) ; 

£ ^ T' fiJc 5 H fj£ ; 

L^BfcCfc^Ttt. ffllBLfiSC DR fitE?!l#^ = 26CS 

7£*$ftST$/ 9$£?U~? & T3£T $ y «E0l©ttH*<* 5 (I 
*^Tfi$*l57S; ®E?A£W L ; fllfib HSFR^RE I 
Ktfe*-fS*>©t?fc$:l»Efcm«FRl. 2 £ £ 3 fit V D H 
2 6C> F R 4 fit 4 B 4 £ * *T £ © T' & ^ ; filie b h L fg C fif 
IlitK K®®-£h*) ; *LTSJEb h H$IC$«fitb h C r 1 
SS^T'&S. ifc^ HlEkhH«C0*ttkFCr 4$S®-T£>oT 
4>£ < , fe«^l*|fliebhL«ca«fe«i:tf/**:ttbhHac«| 
*Ofri)»|i:7i''*7'l V h - 7* £ *S £ £ T *> «fc . 
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L^JBHlEfcHTfcU L0Vffl«tt«2C*>'^-CRVLaJfe 
i^ttRVLbiLT*Sn«7UBIS5!l*lts H « V ffitt & 
I3*«ttfl4CRVHa, RVHb. RVHc. R V H <U RV 
He. RVHfs RVHgXttRVHhilTi$n«7S;iE 
*fl $ & HgiV?HFR24'©4 Hi©7^i^7* 

D«j y?h&zt, P) 4 7fi©7 wS^HJ7^7 7yTJb^: 

■?£ . J; / * /c « Isl F R 3 * © 6 7 (2 © 7 W8^7xi^7 7j 
iyCUIi^d;<, RVHb, RVHd, RVHe. RVHf 
, RVHgX8RVHhiUi$nS7U ^K^lj^^f H© 
iU^J £ RVH g^HSV^liiltiyfi 

xy „ y y - /?• u * - f - %<d z t & %mMmn®£ & z ®\n® 
h tizmizmmLtznmm* hL0*3-K-r*DNA*#A,-c* 

fcSlott. HfliJfck b L0£3- Kt§ D N AR^SilSt h H 
$ £ □ - k 1" £ D N A £ £ - © §1$ A L . * U:0 

3 6 



WO 96/02576 



PCT/JP9S/01396 



*89J©*;< 5 HfBXttjSfcJSt h HiStf: LSI 

V 08. fttf S»* t h Htt Vff 8«. KBfT** b F 1 L 

gt^Igf ^ LTElK. &Bf0W£ Ufffl-T ^S. 
$fc. *&$©Lf!IV*18CDRRtfHfiiVSI8CDR*>, 

. utiTJb^tn l-8 tfc^-rstuaTfctK 

Xtt«l©§eg<i:©ja^ge®<!: LTE^s ^Kl^li ITtfflt 

- Kt*DNAXttSi«t U«*3- PtiDNA0ttl©fc 
»CWffl"CJb*. |»C^nH«va«*3-Kt«DNAtt4 
/7H«i3- Ft S D N AXttIl« t FH««3-KtiDN 
A©tt»©fc»C*ffl-efc-*. *&9J©L0tV$S8CDR£ 
3- rtSDNAttSfllftk h LfgV$I8*3- Kt*DNARtf 
g«|^k h L«*3-K-f*DNA©ttS©fc»K:WJfl"e**. 

C *%9J © H 81 V $18 C D R £ 3 - K * S D N A « g til ft t 
h H«VtJl8*3- Kl"*DNAfttfil*t*fe h Htl*3- K* S 
D N AttM0fc»C*rffl-Cfc*. S«*t hffift©F ( 
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a b ' ) 2 - Fa biil'UFv*. X 't . HgRffLffiCiF v 

©gftCffifflt 6 d § (0fl;U*\ Bird. R. E. * . 

TIBTECH. 9. 132-137. 1 9 9 1 * # Hi ) . 

y^';^i^FvlL b h I L-8CjP|tSS tit $ l - h IK & 
©H0V0«i:Lavta«*atSlxT«*. ;<D>>y/J^*0 
F v Cfc^T. H«VH«iL«VlOI«tt'Jy*-. »*L<«x 
^■/fF'J y*-iAl/tltSS*itl^ (Hus t on, J. S 
Proc. Natl. Acad. Sci. U. S. A. . 8 
5. 5879-5883. 198 8,.) . 

is y ? )u * * -f y F v k £ H II v ffltt & <fc cf L a v If $ e . 

I^ib H/ift ©*!$££# Li V$f$<t LTlUiete® $ *lfc 4) © 

8*«ltLTv i25ijf?3 8, 4 1. 4 
4. 45. 48. 5 1. 54. 5 5 © ^ 1" ffi»© T $ y 8K 

?IJ*>£& £ H « Vffltf le^IJS^ 6 2 . 6 5 O^fn^CEtlD 

7. 5 y ke?9^ a * l a v ai« * # ^ t? * a ^ ^ ^ ^ ^ * -f ^ f 

vi^lf^S (W08 8-0 1 6 4 9 £ # US ) . 

$ *l T ^ £ . ^ 7\* K 'J V * - t L T £ s M a. & 7 $ J m 1 2-1 
9 ggfr £ & <Z>-*a^7'* Ktfffl^ (WO 8 8-0 

9 3 4 4 £#B8) . 
</ y ? )v * * 4 yFv$3-Ft5DNAli, ml IB IS $ © H SI 

t MS* © h a £ fc h a v a* * a - k -r s d n a . * ^ >>* l 
a*fcfcts L«vai8fD-Kt«DNA$iistL, **i£©ie 

?!!©•? ^0Pll07 $ y S!I2?IJ^3 — F t 5 D N Agj5#£. *0fi 

SiSStST"? 4 P C R }i £ £ *) ittfl U 

T > $ £ E ~* 7" K V y * - £ 3 - K f 5 D N A is J; L K ' * © M 
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as** * H8u lis t a*s$ f> cast s r 7 * -^-a^ai 

if lit S 

£ /: . - Bi/y^'Ji/^*^ y F v £ a - K t * D N A *Mt £ *i 

* © F (ab' ) 2 . Fab, F v $> 5 •> y ;u * * - y F 
vOg^gtt*«Bt«j!»ffiiLTs E L I SA 
. E 1 A x R I A 

I L-8*'Ha-t'l'}ll#^3-H^ri/-K:t: h 1 L-8 

*^M4t-s«eBB©^S±^«>«^tt»sg-9-yr^*j!inA.T^* 

-;H»»ttar©«l**»4JHiAT«*«*«£t * d t t fitness £ 
ffittfcffflit * 3 

ff*0F (a b' ) i , Fab. F vy^tti/y^l/f iOF 

v © i L-8utr^-c»tsi l - 8 »^E*?stttts a*© 
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# + Lt:_t©I L-8 l/tr^-C«t« I L - 8 ®e^i«7 v -b 

&Z"ft®Ltz&. ±82 7 ? -fe-f c»fi*tt©IIBllS!ft««*«*«fc? 

115 I JSi'T'i® SCfctt^fc I L - 8 £#««© 1 L - 8 ££t; 

fti>-cc:n*±BB»4»«!K«D*C»»Pt*. -SfclB 
©&> *? + !**#8liL. H*«±©««**ifcBtt*WS**i«** 

X;chemotaxis) ©K g& £ I? «B T 5 K « « « » S> tl 
^ii, i^tt'G rob, P. M. hi. Biol. Chem. , 2 
6 5, 8 3 1 1 - 8 3 1 6. 1 9 9 0 £ I2K $ *l fc £ ffl ^ * £ 

Ttffc©**** -*JB^**£* #SSfi©iiift*fc 

*£!B©t h I L-8i:JjtS + >7R#s ^fitfifct Ha#*J«fe 
* © F ( a b ' ) * . Fab. F v Jbi^tt i' y^^?-*- ^ F 

v tts ^7*^7^ /i/*-c«fcS«i8KB©8U ^ < 

□ fti:, lUtrtttlts tt«rttt«s DIKAiH, ftTftlt 

fcS^tt&aitttC* ff«iti\ *7'7 0'- (nebu 
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1 i ? p r ) ::<t. *? . Ell^Hi LtS4t5 r # -S« l - 
Mi*ff *$4Mtt. *fi$t|n.fc$Ras#i?«fc* 1 

- 1 0 0 0 »g/ body T h *) . 1 - 1 0>g/ke/iBO*WfflS*ig|R 

k H L - 8 « -7 fit ft > mtfifc t h ffiftfccfc 

* © F ( a b ' ) 2 . Fab, F v fc*l'tt-> V x - y F 

^ffifts St&Jjfct hi/tfcfc^tf *© F ( a b ' ) « . Fab, Fv 

««S£Cf&JKL, *ftC«*»jt*U Tw e e n 8 Os 

tHH?^^ ( H S A ) « £' * SB*, fc *> © T $> 9 

til *. If 7 v i h - /K 7' K * tl « £ £ *> "& ^ * - <t * * • 
«fc »> *3&B©ttH*«P&£$*iS 4>©-c»a^. 

gftffl 1 , bHL-8 LZttt hi*}** J 0 p Jbffift© 
1 . £ R N A ©8)382 

>\ 4 7 'J K — vWS — 4 i^O^RN A?, Ch i rgw i n. 
J. M. £x Biochemistry, 18, 5294-529 
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9 l 9 7 9 j; ^ ♦) g£« * ft T ^ 3 S ft * * ^ $ K 8 - 

tKt>*>. 1 x 1 0 7 <i©/W7''J K-vWS-40lB*25 
■ l©4M^T^^y^*^7*-h (F u 1 k a ftfi) *T'^^i3 
**->'*4 ** •>■*- r 5. 7MJgft-b-> 

^}|ti±t:IiU fcUdft^Beckman SW4 Oo- 
*- + ?3 1 . 0 0 Orpin C? 2 0 fC 1 4 ^lSia^S t * - £ 
CJ; ?) R N A 

EDTA&tfO. 5% N-7^M^tin^Sf MJ-)U 
20n,M Tris-HCl ( P H7 . 5 ) 2 0 0 1 + £ 8 
)gL, -fU^tlCP r o t e na s e (Boehringerti 
B) $0. 5««/«lt«*«k^C«llBLfclk. 3 7 tct 3 0 &RII 

^Tftfflb. *LTRNA*x^/-^-CitR**fc. RN 
Afti&*!l*lmH EDTAitWtilOiM Tris-HCl ( 
P H7 . 5 ) 2 0 O H £i§8?^fcc 

2. > 7 tyi'+-RNA (mRNA) OttUl 

7< , H ; ? d W S-4 Hl43-Ft5mRNA« 

Illif5f:», Fast Track mRNA Isolati 
on Kit Version 3. 2(lnvitrogenft 

fcfRNAA^p o I y ( A ) *^'T^«niRNAiillil/fc ( 
3 . -#H c D N A . 

cDNA Cycle Kit(Invitrogenftf2)£ 
0 n g©mRNAJ;*;-*«c DNA?^St, -***HttV*« 
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* 3 - K t * c D N A o mm ffl i-' r: « ft ; ^ $ * L W. v fif $ * - 
-K-r§cDNA^Ji"Jit-5/c«>tw N ft 1 0//g©±ge^RNAct 

*) -*$K c D N Ai^Slctfc. 

( 1 ) 7nHgVj!lS$3-f'fS c DNA©*M 
PCRU^Or?^-^ K?IJ#^ : 1 3 - 2 4 CitM H V 
(Mouse Heavy Va r i a b 1 e) 7*7^-1-1 
2 „ R^'E^Jff : 25{:itMHC (Mouse Heavy 
Constant) 7* (Jones. S. T. b . B \ 0 

/Technology. 9. 88-89. 1 9 9 Uffiffl^w. 

P C R?§i£ 1 0 0 u 1 1 OnH T r i s - H C 1 (pB 8 . 3 
). 5 0 mM KC1. 0. l.M dNTPs (dATP. dGTP 

dCTP. d T T P ) > 1. 5mM MgCl: , 0. 0 0 1 % ( 
W/V) V, 5a*» HDDNA*U7- -fe'Ampl i T 

aq(Perkin Elmer C e t u s 4t ) . 0 . 2 5//M 
©&5lJ#-t : 1 3-24C*tMHVr 7 ^-fl)^-'il. 
7 5 u M©E?IJS-t : 2 5 M H C 7* 7 4 v-Rtf _hg2 3 . T* 

j|^*l/:-*SicDNAi«l. MHV1-12 
r^7-(D^U"3^t]i!*CJ8it/c, CI *l£ 5 0 (i 1 Otttt 
T8,ii^ 9 4 -CCD^aifiS^t 3#|B!* L^K^ 9 4'CCT 1 
»|BU 5 1 aiHfttM 1 #|BU 3 © Hi J? T* JjD & L 

fc. C©ffigtf-f*;i'£3 0lBl5&Lrt:&* 5lS*g&$3£ $ 7 

2*ct3ti o a-rim y l * . 

(2) t $ * L0 V««£3 - K* * c D N AOitW 

P C R OizVXt)? v <i -7- t L Tl£?IJ#-t : 1~1 lK*tMK 
V (Mouse Kappa Variable) 7* 7 4 v - 1 ~ 
1 Is R^EJO*^ : 1 2KitMKC (Mous e Kappa 
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C o n z i a n t ) 7* r ■< 7 - ( J c n o • , S . T. «l- . B ! 
o/Technology. 9. 88-89. 1 9 9 1 ) L 

cDNA©itiH«. *ftf*L0. 2 5*/M©MKV7'7'f-7-S 
£*■ «k 3 . 0 p M © M K C 7' y A i - £ ffl t v T if <4l L fc * * Rfc T 
s il!B4 . ( 1 ) HSVfaaitfe^ oiBiBn^^TSBKL 

fc©£Bt;£ifc£«k$±g2 3. "PS%>*ifc-**cDNASit2. 
0 u l $>«IH*fT*: o fc. 

5. PCR4««j0»S*?J;tfBifrfl; 

8aK©«fc"5K:LTPCRacJ;Ofl»«LfcH«Vfg|**?«kOfL« 
VflI«**l«Fn©DNAWfr*l. 5 %&ii£7 d - 7. ( S i g 
ma ttS) *ffi^S7#D-*y;u*ajfcttKJ;»)#lliLfc. ft 4 
5 Obp^©H0(DNABIiM-<i:i^4 0 0 bpg© L«DNA»r)i*£*l 
■r*T*rD-xfr**#l-rtL«]»)W*)x ^ tt 6 5 TUT 5 £188 
Bl*L», *LT:niBS»02iB EDTARI>'3 0 ObH N 
a C 1 *£Wt * 2 0«M Tris-HCl (pB7. 5)*J»A.fc 

e 

DN Agfifr^x^y -;i>ttift£ «fc$IH«Ls *LTlmM EDTA 
4tttS 1 0 mM Tris-HCl ( P H 7 . 5 ) l<fc. ft 

C 1 OnM MgCl,R0 t lBH->*^^XU'fh-^^'tWt51 
OnM Tr i s-HCl ( P H7 . 9) tt5a^v h ©fSflPE$#X 
ma I ( N e w England B i o L a b sftS) iffl^t 
3 7 t CT 3 EHilMbLfc. 4 0 ~ v h ©$IIPIB¥f& S a 1 

I (^ilititSS ) H «fc *> 3 7 TC C T 2 ■# H fl! It L . * l/T4f £ D 
NARfri, 1. 5«fi»*7#n-^ (Si gmattS) iffl^ 
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5 ^feltf tt* L«K * LT cnilaj^ll® 2 mM E D T A R L K ' 3 0 

0 mM Na C 1 $ ttt 5 2 OmM Tris-HCl ( P H7. 5) 
£ j&D a. . d <D ig £ 7 .* ^ - n/& * n d * ;i/ i> C «k *) ft IB t, 
. * LX D N A»i#£i* ^ -^it&Kcfc *) ®iRL> *L-T1»M 

E DTA4tf t5 1 OnM Tris-HCl ( P H7. 5)£?Sft? 

£DNA»rfr. Rll^v^xHISVpS^^^ — K £ ifi A> 
(SSDNA^?**^:, ±I2D N ABfrfr tt^THb * ® 5 ' * 
SCSa 1 Mflfm^^^t. *LT*©3' 5fe3|CXma I 
£ 3ie £ W T -5 e 

±120; "3 il L T 8MS L fc * x * v AS L « V 118 * 3 - K "T , 
Sitfc^ £#/,-CJftS S a 1 I - X m a 1 DNAKfrt^O. 3 a 
Sa 1 U Xma I &!>'i:lli6*fl)T;P* 'J 7 ^7 r ^ 

-•fe- (bap ; ^sitttS) -erUHt-r s c £ *) mm ttz P u c 

1 9-<* (SSitiLB) ftO. Ugi, lai V hT4 D 
NA'J*'-t' (GIBCO BRL &3g ) R gstt CD A v 7 r - * 
#W-T SSib&ifc*"^ 1 6 X CT 4 B#|S!5lS$-fri!*S L-fc. 

5*1 <D±I2ji*Sig&'&l£*ll§® D H 5or©3^fcTryh 
*fflBg ( G I B C 0 BRL 5 0 u 1 KjJD;ix * CI 

£*±T 3 0 #RiJ. 4 2 t fCT 1 #|yj* LTStf *±T- 1 33" RSI? 51 
L . & tr> T 4 0 0 v 1 CD 2 x Y T ig ife (Mo 1 e c u 1 a r C 
1 o n i n g : A Laboratory Manual, Sam 
brook&sCold Spring Harbor Labo 
ratory Press, ( 1 9 8 9 ) ) $jDi> 37TCT1 
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HtJSU y z. - \ L- +1 '& . 5 0 jt/ c /« 1 © 7 - - v " < B -E ^° *' 
Ittfi) 4ttti2xYTSI^tt (Mo I ecu I a r CI 

oning:A Laboratory Manual. Samb 

rook^.Cold Spring Harbor Labor 

atory Press. ( 1 9 8 9 ) ) ±C Z © t § > 

ft. :0lSSlR7-*-ilTX-Ga I (5-bromo-4 
-chloro-3-indolyl-^-D-galactos 

i d e . SSitftSS) 50//8 Lfc. 

C ©$§&&&£. 5 0 g /ml ©7 y f •> >; y^ttt S 2 X 
Y Tigife 1 0 3 7 t CT-«*I , *LTC©*«*J^€» 

Q1AGEN plasmid mini kit (Q 1 AGE 

N AfcWSlLfc. 

SL«via**3 - KiSiHs^^tttsr^ $ k* p u c - 

W S 4 - V L L- fz • 

y tr-r v J M 1 0 9 4ffi^fc*«l^t, ±16 

$VfiJj®£3- KTSitfc***** 57'7 7. $ K*S a 1 1-X 
ma I DNAKfr*6ft*U * L T P UC-WS 4 - V H £ ft 

gfifrfll 2 . n N A ©£% Eggl)©ftg 

fjgeor n5 K + © c D N A 3 - K fHS©MK?fl£s >- * 
ly^rH'-HTMl 3 Primer R V cfc M 1 3 

Primer M4 ( M# t h ) . iftDNA*-* 

jyt- (Applied Biosystem I n c 8T) & «fc 
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rf T a q D y e D e o x y Terminator C y c ; 
e Sequencing Kit (Applied Biosy 
stem Inc»)*JB^T. ^-a-ftSOT'nhD-il/Ctt 
oT**B*l*fc£Lfc. r^U' P UC-WS4-VLC^ 

ntEntf : 2 6 . Us rnn'puc-ws<-v 

HK££ft*7$*WS-4i/ift0HfgV r"f 
©iggE?l]£E?!l#^ : 2 7 C*"f . 
^jtfBgll 3 . C D R ©&£ 

flMttften* (cdr) cj:*»ais*nT^*. ?u-A7-* 

$©7 5 >> «E?fl©aSI*ttl*S* (Kabat. E. A. h 

.'Sequences of Proteins of Imm 
unological InterestjUS Dept. He 
alth and Human Services. 1991). 

+ n/iS*©Bj«iffl*©7 abat<*£cfc*}ttJ££*i 
fcffifrOT $ / KBW©f-^ ^-*£&T tt»T. IB PHILS'* 4 
S d £££ 9 C D R$S*££3I5 K^f *D < Viz. 
£5 vnWSH ffi*©L«V*«tt fctf CH*V»«+© 

CDR 

7'7* $K E?!l#^ CDR1 CDR2 CDR3 

pUC — WS4 — VL 26 24-34 50- 56 89- 97 

pUC — KS4 — VH 27 31 -35 50- 68 101 - 111 
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ft7nWS-4 L«&tf H« V***3 - f*f*-cDNA^D- 
ypUC-WS4-VLWpUC-WS4-VHtPCRttCJ; 

'^UTHEFUm^^^- («Es W 0 9 2 - 1 9 7 

LlVgiOfcftO^^H ^" (E8I#* : 2 8 ) &tf H* 
Va*©fc»©*;&r*4^- (E?fl#^ : 2 L 9) £*©Vll 
$ © ,j _ # - gg^ij © jft$j * u - K t 5 D N A C ^ 4 7' 'J 4 X L S. 
K o z a k 3 y -fc y * X E59 ( K o z a k , M. J . M o I 

Biol. 196. 947-950, 1987)RtfHindlI 

i •jRattswrii-icRttUfc. Livwofcftoiijr? 

4 ^ - ( E59*^ 3 0) R H CI V $1$ © *: «> © fl # 7* ? 4 7 ~ 
(E?fl#^ : 3 1 ) tts J$I^®^«^3- ftSDN AfiJIC^ 
A 7'*) 9 A XL. xr7UFt-SJ!&tfBaniHI«R 

2 0n>M Tris-HCl ( P H8 . 2). 1 0 «M KCK 6«H 
(NH4)iS0.4. l%TritonX-100 lOO^M 
d N T P s > 1. 5 «M M g C 1 , ; 1 0 0 pmole fOO^V 7 4 
v-. 1 0 0 n g ©USD N A ( p U C - V LX« P U C - V H ) 
s Rtf2. 5U©Am P li T a qgf^tt S 1 0 0 H O 
P C RRI&ffi^ft* 5 0 » 1 ©teJft-ca^s 9 4 tCT 3 #1SI*IB 
©«©&> 9 4tCTl^Hs 5 5ttITl»^ HtCTl 
#|yj©? << * n>£ 3 0 @Ht^> 7 2tCTl 0 #13M » 

^ - h L rt: , 
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P C 1 . 5 X«lST#D-?.V«-*ll^tt8U 

H i n d III RtfBamHIfiibU HU|Vfl«C^T 
tt. HEFHS^^-HEF-VL-gxi:, HttV««KO^ 
tliHEFiS^^-HEF-VH-gr 1 K * ft ? ° - ^ 
y^'Lfco DNAEfllftE©** iEt^DN Afi»*tt*DNA 
Kfr*#t*7 , 7^5K***L-€ f ftHEF-chWS4L-g*. H 

EF-chWS4H-grl <t L . 

cosffll^© ^ ^^7*^^9 y 

^-*COS«BK:*?^-rttllL/fc. H.EF-chWS4L-g« 
«^CHEF-chWS4H-grl^Gene Pulser 

gfl (B i o R a dfcSS) O^tlH h n a yCi<» 

C 0 SttftKBtfi&Bifcfcl'fc- §DNA(10h)^ PBS 
+ 1 x 1 0 7 aiBS/ffll© 0 . 8«1©7 'J 3 - h El to*. 1. 5kV 
. 2 5 # FOStCTA'A'^^^ifc. 

$ 5%<dt - y ? ') 

^DMEM^SI (G I BCOfcSS) 1 5m 1 CML* 

f 4 * £ 7 -f Jl' * — (Ge lman Sc i enc e *fcS3 ) C T it 
E L I S A 

^o^^utssiu:. «ElI[tt£ffitt«J£©fc»«>EL 1 SA7 ' 
?gg2//g/mltiIitAv77 - (0. 1 M 
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K8*S+ F"' 1 '- - C P - ^ 7 •>* ft + »■ 'J a ) *§ Iff :: 
* tfl t h I L - 8 *' 'J * d - ;u ffi ft (R&D s y s t ems 
1 0 0 v 1 T'SUb ?&3K A y7r-(50mM Tri 
s-HCl. pH7. 2. 1 ^ii?^7'5 ^ (B SA) , 1 
m M M g C 1 2 . 0 . 1 5 M N a C 1 , 0 . 0 5 % Twee 
n20, 0. 02% 7 iMt * MJ 7 iO 2 0 0 // 1 t? 7' a y * v 
^'Oiv i§15 n g/m lillS^t I- I L-8 (Amersham 
itS!) 1 0 0 # 1 ^^jUDLfco 

+ ^ ^ffift©*!!!!-*^'^ &&twi3*i<b££?!;*-ti-fccos 

/ m J 0 7 M/ * 'J * X 7 7 * - V flt t& * *' fit t h 1 g G tn.fr ( T A 
G 0*t5S) 1 0 0 u l^jtlD^/Co 4 y*a^-->3 y &#&&©& 
x SI ill ( 1 mg/m 1 p-iM7i ^n/$g) £jD*s ft 
£4 0 5 nmT' ©>R3tS^tl^ L fco 

ft £ li x 9 6 2*7*1'- l//g/ml**tft- 
bMg Gffift (T AGOitSS) 1 OOHTllftU 7*nv + 

y^'©^s 7tfift©*&ig -9- $> £ ^ a c: ft £ * $ -if 

gl it/g/m 107^*y*X77*--fc"&&**'tfL-fc 1 6° 

ft ft (TAGOitsg)i o o u i £ Jra *. 0 4 y » y S. 

&#©&. ( 1 m g /m 1 p - ^ h o 7 a. -;t>S$gu 

S i gmaitIS) £JjD;U ft C 4 0 5 nmT'©i»7tS*«3^L/Co 

* ©*§£. * > 7 tfift w s - 4 *< 1 L-8 Kf$Mftt::££ Lfc: 
ici^ c: ©* > 5 tftft#^ 7 ^ ^ d n^tfiftw s - 4 © 

) . 

ft Sfi 7* ? * $ KHEF - c hWS4 L-g k £ W 1" Z ±Wi 
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| !J E : • h s r i c h i a col! D H 5 a ( H E F - c It 
W S 4 L - g k) s fccfc HUter? * $KHEF-chWS4H- 
gnHfUSIKEscherichia coli JM 
109 (HEF-c hWS4H-g r. ) t L T lH&fli ^£ ft I 
^Xmm^m^m < tt'm* 1TS1#3^) 

*£7J112B£&*. FERM BP- 4 7 3 9 , iJiCfFERM 
BP-4 7 4 0 iLT77-<^ h&#}Cg-3&@&1F§t£ftrt:. 

C I- T ft it L fc . k V ft ft V D H 2 6 © F R 1 ~ 3 £ b Hftft 

S-4ffiftH0Vl8ltt©CDR*3-K*SD N A Eft $ ft 

-3 CUflUfct hWS-4ffiftHijSVi5Ii#£3- Kt^IDN 

A*»it Lfc. 

&C % C©DNAEft©*ft-?ft5' 3 ' AC H i n d II 

I iSi&8B&/K 0 Z A K 3 >"fe V* xEftRtf B a m H I tSIBSffft 
/X7*7U K + -EW***l^n(tJWLTs H E FBS^* 
Cj*ATft***CLfc. Z -5 L T ft It L tz D N A Eft * a 

?n*?Kfi)7ty^'J « «HiE14©&s* y 3** * 

4 * © * 'J 3*** u * * K Eft * Eft# f- : 3 2-3 5Cit. 
Zft$»©*y3*5i*l':<-*'Kttl 1 3~1 4 3SI©l$*f Lx 
Kits 2 *©* 'J^^ntf K tt5V*C 2 0 SiO*-A7 v 

na 4*o* , /^3»;u*f KortHF i (Eft#-t 

: 3 2 ) s H F 3 (Eft#^ : 3 4) ttt ^DNAO^IU 
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*1.T|©HF2 (H?iJ#^ : 3 3 ) . H F .? CBE?iJ#^ : 2 5 : 
tt7yf*y^DNAE9!l*tt5. :ti^^'J^^^^^ 
^IHlDNA^lS^I (App 1 i ed B i osy s t emsft 

) IZ cfc o T L fc . 

£ fc * Cftfc4*©*y K ©PC RttK«fc*7y"fe 

y7 - ,j -©#££11} 3 {Cl2to ft 1 OOngf-?0HFliHF2, 
HF3<!:HFaa!»^H-r, 2. 5u©Pfu DNA*'U 
7--fe'$tft5S**$19 8 // 1 © P C R flU Lfco 9 

4tC-r3»IBI©*«J©«tt©«^ 9 4THT2#fiik 5 5 'CCt 
2^rHl&t>*7 2 'CUT 2 1 1M ^iU d ft £,2*4 

P C RRjfc« L *^2*OJKZ) 

>fy* a -<-->3y*ff-»fc. 100 pnolefO0R V H 5 ' 7*5 
(K?iJ#^r : 3 6 ) Rtf R V H 3 ' 7 v 4 v- (E?0#^ : 
37)£#g&7*74^-<tLT&2jI]L;fc&. PC R£fS®£ 5 0// 

i©iri?^st\ * lt 9 4 -c izx 3 #r«g©m«j©iEtt©su 94 

tCTl #1BK 55tCTl #R3Rtf 7 2 *C CT 1 #181© 4 5 * A 
? )l>£'i7\>^ * LXfcZl 2'CfZZ 1 0#I8M:'**'*-H'fc. 

|lj 4 5 0 *»»«>DNABffr* 1. 5Ktt»&7#»-**'l'* 
ffl^TflSSLs H i n d 1 1 1 RtfBamH ICfcOiSflSL* 
ftCHEFfSi^^-HEF-VH-g r lC^n-^y^lfc 
E F - 1 7* 7 4 v - ( E^IJS-t : 6 6) & <fc H 1 P7*7^- 

(SE^IJ#^ : 6 7) D N AE?flft£©&x IE L ^ H f £ V 

t««©7 $ / KE?!i*3- K1" * DN AWr)V*#t;7 , 7 X 5 H 
EF-RVHa — g r 1 <t:tfr£ Lfc. *7'7^ KHEF-RVH 

a - g r 1 H#* ft£ Hf£VfS«©7 $ y KEfll*?«fcO : S£E*i* 
E^iJS-t : 3 8 IZTFto 
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u - MV5 - 4 fii#HfR Vfif A- £ : * v r b . •' • 

j, r dj , r ej . r fj> r gJ . r ftJ «KTOiHl/T 

a - 5; g y r b j ( R v H b ) lis 4 7 ft 0 o 4 •> y # h y 7* h 

7 r yCM* Scfc ? -7 — L T W 1 (£.?* 

#-f : 3 9) *? L T W - 2 (E?0#^ : 4 0 ) £ffl^ N W»£ 
&5£-f £7*7 4 7-HTttRVH5' (E?fl#* : 3 6) £ J; 
R V H 3 ' (E?!lf : 37) 7'^U'HEF-RV 
H a - g r 1 DNAitTs P C R <k 0 if *I L> 7* 7 * 

U'HEF-RVHb-grl *7* 7 * 5 K H E F - R V 

H b - e r l K£**i*H«v«*©7 5 / 88E?iJ*?£tf£lE?iJ 

a- s? a y r c j «: x 4 Hi 0 ^ ^ * 5 y *< 7* a >j y £ $tm t £ 
«k-5CRttLfe*IIKr5-f v-QTP 1 (E?IJS^ : 4 2) 
OtQTP 2 (&?fl#^ : 43) £fflt>, KHEF-RVH 
a - g r 1 *» ID N AilTs P C R £ C £ 9 Jifll L, . 7* 7 * $ 
FHEF-RVHc-gT 1 £ $ . *7*7 * $ KHEF-RVH 
c - g r 1 c£* ft* H«g V$I$©7 $ J KE50* «k tfttSEW* 
E?iJ#-f : 4 4 £7Kt . 

TP2«ffll\ r^UHEF-RVHb-gr 1 £S3SD N A 
£ L T 7* 7 * $ KHEF — RVHd-g t 1 £ . * 7* 7 * $ K 
HEF-RVHd-gr 1 t: # £ *i £ H $ V ®® © 7 5 y KE^^ 
cfctf EgE?iJ£E?!)#^ : 4 5 C*t. 
a- >' 9 y r e j lis 4 0 {JOT 7 - y *<7*o 'J ^ cSEIt 5 <}; 

•JtrR8tL^«l»Ii7*7'f5r-ATPl (E?fl#^ : 4 6 ) & £ V 
AT? 2 (E?tf#^ : 47) £M^> r? X U'H EF - R V H d 
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- g 7 i m D N A > I T itfti ~ . 7' - !' H E F - P V H " 
-g r 1 *7'? * 5 KHEF-RVHe-g r lC^in 

4 8 K * t o 

"SCftttLfcfcJIWr*-* v-GTA 1 (B?l## : 4 9 ) 

G T A 2 (E?tf#^ :50)^fflKr^U'HEF-RVHd 
-g r UHIDNAHTiiL, 7* 7 X 5 KHEF-RVH f 
-g r 1 * 7*7 * S KHEF-RVHf-g 7 ICttn 

5HfgV«®7$; »E5»*>^tffiSE^*EWH : 5 1 
■f . 

a - •>• 9 y r g j fit v 6 7fioo-( •>y*<7*ifl'7 7- i't:S 

ItU^ CS8tLfc«»lS7-7 4 v - L T F 1 (E?IJ#^ : 5 2 
) unTF2 (E?IJ#^ :53)«JBl>,r7^KHEF- 
RVHd-gr U»aDNAiLT«SLs r^O'HEF- 
RVHe-grUlt *7*7X$KHEF-RVHg-grl 
K££ ft* H« V*S®G>7 $y KEH*J:tftt*KW*EHI#* = 

5 4 IZTK'f . 

A-i? s y fhjli, «»IS7*7 ^-HTLTF 1 L 
TF2^ffll\ r 7 X5KHEF-RVHb-gr UH2DNA 
£ L T if iH L . 7* 7 2. * KHEF-RVHh-g r 1 * & fc . * 7* 
7 * $ KHEF-RVHh-g r lE#**lSHttVtt«©7W 
®E?flfccfctfgg&?'J£E?IJ#^ : 5 5 

If fifth hWS - 4 ia#L8i V SI® ©ft §8 

If ft ft t hWS-4ffifcLBVi!B**3-K"f*DNA**©» 
KLT&ItLfco k M/lftR E I ©F R £ :> - KtSDNAffi ?!) t 
v^*WS- 4 ffi#L$VliS®©C D R£a- K-TSDN AE5«*< 
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a IS * ft s «fc ? Hfi$ t v w s - 4 ft ft l $ v $s$£ a-rt v 

CI ©D N AK?U©*ft*ft 5 ' Gfl&tf 3 ' H i ndll 
1 BB»tt/K0ZAK3yty»^KW&CFBamH I tSsSSSPfi 

-f * k *-i£5iJ£*ft*fttt2ra u> hef|5^^- 

«:# AT § 5 <k -3 £ L/c. c: 5 LTKlt Lfc D N ABW* 
«:I£©4*0:* , J:J'*:5'l'**KC#tts * L T & £ s 3 ft <s> © 

4 *©* V :f 2 * U * KB&?0£E5lJ#-S§- : 5 6-59 . 
Ztlb<D* } )zf*9ls*1'V\&l 06-1 2 4i£g©:I££ : frL. 
Klf-f £ 2*©^'J^^^^*^KttSlr>Kll 9~2 3£g©*- 

?!]#•*§- : 5 6 ) . L F 3 (S2?IJ#-t : 5 8) lt±yxD N AlE5lJ£ 
tl, L T ffe © L F 2 : 5 7 ) . L F 4 (i2?0S^ : 

5 9) tt?yf ty^DNAEJf|*tt*. ^^.^^-v^^^u^ 
*K*1»e<Z>HF 1 ~ 4 tmmo^mt^nsLLtco 

T » * y 7" - tt x 1 0 0 ngf "90 4 I0t 'J J5l ^ 1/^- f 
tf5u©Ampli T a q Zt^t -5 9 8 it 1 © P C R&&!tfcj£ 
s 9 4 *C Kt 3 #RS!©EIZJ©£&©&. 9 4tCT2*Hv 5 5 t 
IZX2 #!8}&tf 7 2tCT3 #181 £ ltO^iL, C ft£ 2 

* Mt r> fc. 1 0 0 P nole-f^© R V L 5 ' ? v 4 - (EW*t 
: 60) JffRVL3' r$^- (EflIM : 6 1 ) £#$7*7 
'fv-iLT^JnL/c^x P CRSISSI^ 5 0. /r 1 ©SlUftT'®^ 

* 9 4 t CT 3 #IB)©*«J©«tt©fcs 9 4 "C C T 1 #|BU 5 
5 t t: T 1 aifflft CF 7 2 t C T 1 1 * << * * i L T C ft£ 3 
0 tf4 * * *t ^ * L T & C 7 2TCT1 0#ISMy***<-h 
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L f : ( 1! 3 # W ) c 

ft 4 0 OigSJiODN ABfitt* 1 . 5 Kfilfc £ 7 # n - * ¥ >\<Z 
ffi ^ T *t 58 L . H i ndlll R B a m H I £ «fc $ ifi ft L . * t T 
fcC H EF|5^^-HE F-VL-nC^-^^t. 
EF - 17 '^7- (ffi?U#^ : 6 G ) &cfctf K I P 7*7 < ( 
: 6 8 ) « ffll^T DN AK?0fcJ£©fc* IL^L«V»« 

-RVLa-g<<tft£Lfco *r^?FHEF-RVLi-B 
: 6 2 (I^t . 

/<-•>• « y r b j ( R V L b ) lis 7 1 tt0>7 * v =- v K 

?lji§-f : 6 3 ) ^it/FTY 2 (&?>J#^ : 64) P« £ 

R V L 3 ' (K59#^ :61)4ffl^T^7XU'HEF-RV 
La-g^illDNAiLt, PCRfcfc**)**^ 7* 7 X$ 
KHEF-RVLb-g«*»fc. KHEF-R V L b 

- g «C***i*L«V**©T -W»EW**tfa«EW*EW 

: 6 5 IZTht . 

*1\ Hfc/Sct hWS- 4JJtfrL«i© r a j /<-•>* 9 yfc » ©165 
K^-HEF-RVLa-g«i*^WS-4^ftHgi©/;fe 

O^^-HEF-chWSU-gr l 4CJ:») C 0 S«B 
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W $ t I T 0 + •>' 7 tfi * ( c hL/c h H ) £ <!; M 8$ Jfc L « t * 
^^Hfgi^'bSS^fr (RVLa/chH) <>: © R3 £ & f/l H & & 

PS +/7WS-4«#L|(Dfc»«»il'<^-HEF- 
c h W S 4 L - g * iHfllfiJc t h W S - 4 ffift H IK® <" a j 

%7 3.1 > a VL. m&ntfcW4 E L I S A £ 12 © 2T & 

i^U:. ^OiH. d©tfi;ft (chL/RVHa) £ttttK&6 

(13 4 £#R8© d £ ) o 
mi S2 CD CT <. SfltJiRfc h WS - 4 tfiftLfl© r a j x-i/sV 
(RVLa) tfifc L ® t IsJ t| © £ vS 14 * * t 

- a ytSfiURk h W S - 4 Sift L 01© r a j A - 2/* 9 ^ ( 
RVLa) * C 0 S^HSC^ h?n7*^s y T Z Z t IZ & 

-fOgl, r bj , r dj . r ej , rfj, r gJ , r hj © 
S-4Jaft (c hL/c hH) &gg©#i!j§l*££14£* L- 

( R V H g ) J^tt^m *> * / ?WS-4 l/ift (chL/chH 

) ct *) ft^o tz. a*?s h n a- * 9 y r c j i wr £ tsffi 

:(D:i*^> SfcJfcfc h ws - 4 tft#L$© r a j a-->* 9 y 

(RVLa) * £tf KfSfcJfc t h W S - 4 UtftHlK© r g j /< — i/ 

9 y (RVHg) ^WtSiJifri^ &*?«ffilI$S£1££ 
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iHW^^^it^mmmi ^ COsaK::P!«H 7 * •:• c r 
fKia?)^ (c hL/c hH) CEEfftt * 

friz. n®J& k h W S - 4 ffifc LIS© r b j A- <>* 9 y ( R V L 
b ) * Hfg& A- g y £ C 0 SfefeCftft ^^7* 

^ > b y L . SftfiK k h W S - 4 tii ft L SI© r b j A- •/ 3 y ( R 
VLb) ©ffttfcfcCIfcofc. ^Ofe^s Sf&fifck KWS - 4 ffitt 
Htft I" g J A-->- ■ S!afr (RVLb/RVHg) £1*** 

. j®ttftBB-?&S * ,< 7 W S - 4 f/ift (c hL/c hH) CEtt-f 
£ilg©ffilgl*£i&1££ d©*B*£-e#k HSfccfctf SHE 

T 4> . r g j A - <>* 3 y ( R V H g ) \>lft tt ^ 1* ft 4> * / v W S - 
4 tfttt ( c hL/c h H ) cfc 0 ffifr fc (13 6 ^#M© C i ) . 
Hi! IB © K <^ T . +/7WS-4Kft (c hL/c hH) C 

E&t <Si££S£ I L-8i;ttT£*£&vgft£^L-*: 2 S©??1SA 
tm# (RVLa/RVHgiRVLb/RVHg) £*ft-?ft 
7*0-7-4 yA*7^THSll-T. HSSW4 EL I SA£ge®©;££ 

(chL/chH). RVLa/RVHg ffift&tf C R VLb/R 
V H g ffift©^-f*i<>EISK©e£iStt**L.fc (07 #BB©C i 
)•. 

itliSb h ws - 4 l/tttLSS© r a j a-->* 9 y 
( R V L a ) fc-S^l* <" b j a- 3 y ( R V L b ) t. StU/jfc k 
h W S - 4 tfift H fS 0 r gJ A- <>* 3 y (RVHg) €f t5 tft# 
tts ja»*ttIStS^tt**tlltBWfiilSe^»i4*S^*L. CO 
SHBSi:l3|B#h7^^7i^->3 yts:ic<k*)+> 7 w s - 4 

ffift (c hL/c hH) tZBf&t Zm&O&.&MZKt Z t&7F& 

5 8 
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* *Ltz< 

H»JRk H W S - 4 ffift© Lfji r a j />'-•>" s ^ ( R V L a ) t 
PI H SI r 6 j a- 3 y ( R V H g ) s * tt PI L « r b j A - >>" 
B y ( R V L b ) <»: H H « r g j /<-•>*» y ( R V H g ) & « * 
IStSfifck h ff^ CD I L-8 l/t/^-Citf 5 1 L - 8 tS&l&SS 

fil^Ack^^^'J yfisJllLfctb 1 0 0 ml ©]fiL?fc£ . 1 5nl©M o 
n o - P o 1 y ( I C N Biomedical s^S) 

h » + SB*#B.^fc. I0il§*l%BSA^J|RPMI -1 6 
4 OfcJfeKTftfrLfcft. SALfc*Jlil«* 1 5 OmM©ig<fc7 
-$2>»«CTl»*Lfc. Lfcfc. IBB* 1 KB S 

AgsJJDR P M I - 1 6 4 0 igiftKTftfc I. 2x10' Cells/ml 

$ ti N <f Uk'y (Shandonifc) £<fc£!£ifcti#£Di 
± 7 $> tz . 

±§e»4>^!SSffi« 8^< V 7r - ( 1 %B S AR 

0 . 1 %7 SMt* MJ $ i» *#tf D — P B S ) lIT»Ill&3g& 2 x 
10' Cells/mlCS S J: 3 KS»S Lfc. 3 ©#. if #*S±© F 
c u * _£ & ^j^u «, ISjfn-rs SWT'. *£9J©k Hnift>B 

CT/J P9 4/0 0 8 5 9 $ Rg ) £*©i/iIlT'£>&fc h I L-6 
£**L-?*l2gg#) 5 0 it B 4 0 ng/iDlC 5 r> C * 

I -Cttltliftl/fc 1 L - 8 (74TBq/mmol. Ame 
rshamitSS) £££18 I L - 8 (Am e r s b a nittl!) ^ 
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4 n £ /«i :: « -0 .fc • 7 t - ::t?I£ L!H£! L re. 

*>7WS-4}Ji^ (c hL/c hH) N lf«f Ji!c k r ( R V L 
a/R V H g i> «k O 1 ' R V L b/R V H g) „ Blte*t!I©k h ffift ( 
PAESELtLORE I ttSi) & * ^liffiUMISO v -) a W S - 
4 tfift©-?- ft* v 7 7 -KTilgg 2 0 0 0 ng/al** 

8ng/n.l£T' 2 {ggP&f&ft L /c . I L - 8 i§»* CSffifriSifc 

/Co *©&x ±ffi»*SSiBiR l00</i£&JjnL.H£i55r& 
c 8tft L « £ 4 1 T 1 i*IBM ^ * * ^ - H/fc. 4 y * * -< - 
Z <&m&&MWi & 2 0 0 u 1 © 2 0 Ktf v * d -xigJRilS 
B L. it>ll<. «tSS*fc. & L/c I L - 8 * WJEf 5 » 

Mglfc. * ©£££11 8 

gfifiK k h W S - 4 ffift© L JR r a j A - ♦>* ■ * ( R V L a ) i 
|5j h 0 r g j A-.>- g y (RVHg) „ t^ttSLfl r b j A - i/ 
3 y (RVLb) iHH«r gJ A-.>- 9 y(RVHg)4Wr* 
ffifttt. IL-8H:7 , ^-C«t5IL-8(Dg^C«L'{, + 

;^*(chL/chH) iH8K©tt^»*stt**r-r * c: t 

bfrvm. o /c 

a*. ifflS27*7 KHEF-RVLa-g * t^HIli 
Escherichia coli D H 5 ct (HEF — RVLa 
- g * ) N ^irf/nU'HEF-RVHg-gr Ut^tS 
AH® tt Escherichia coli JM1 09 (HEF 
-RVHg-grl)* LTX*8ffiR4ftX*X£«ffiW£»r ( 
< If f$ lTll#3f) 6 £ 7 £ 1 2 B & 

*FERM BP-4 7 3 8 & cfctf. FERM B P - 4 7 4 1 > 
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2k 2; W I . /n A 7' 'J K - •? W S - 4 O HP m 

t K I L - 8 T'fcg Ltz B A L B/ c ^ X © WEffl B& £ ^ ^ * 
#g&fli«P 3 X 6 3 - A g 8. 6 5 3 4#'Ji^^^')3-^ 
tJ|^fctttC*9i*^#8U. kHL-Bitt*t*S 

UJJLfc (Ko, Y-C. £x J. Immunol. Method 
s, 149. 227-235. 1992). 

t^ftik h I L.-8C«t«Sll«t rffitt*ft&L* z©m 
fcCfc^Tttk HJift:©VlSii©CDRA>t h I L - 8 {3 *f "T 6 ^ 

IlJ^k rffi*©*»##fc h}Sfrft:6*'Lx ^ITCDRttTC^ 

H»BA*feCl < &JM 1 3 mm® 2 ©3Ff£S *i ^©m 
R 

( 1 ) Escherichia coli DH5 a (HEF-RVLa-g k ) 

ggt^f-f : FERM BP-4738 

IF It B : 1994^ 7 £12B 
( 2 ) Escherichia coli DH5ar (HEF-chWS4L-g k ) 

gt£#^ : FERM BP-4739 
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fr St B •■ 1 994 ^ 7 ft 125 
(3) Escherichia coli JM1 09 (!IEF-chWS4H- c r 1) 
: FERM BP-4740 

IF ffi B : 19944? 7 ^ 12 0 
( 4 ) Escherichia coli JM109 (HEF-RVHg-g r 1) 

gtt#-t : FERM BP-4741 

S ft B : 1994$ 7 B12B 

EWM : 1 
E?0©*«* : 4 0 

: -*« 
h *' D : £18 ft 

£?!]©&& :^«DNA 
K?lj©£ft : M K V 1 
E?0 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 

E?lj#^ : 2 
£#)©£$ : 3 9 

ebi®^ : \m 
ta©& : -*« 

h # D •>* - : a ft' tt 
K5lJ©gg : ^^D N A 
£ £0 © £ ft : M K V 2 
£?IJ 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 

6 2 
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ffi?IJ#-f : 3 
E?lJ©££ : 4 0 
E?lj©§! : 
$©& : 

h # D - : jtfgtf 
K?!j©&& : afiKD N A 

6E9!]©;&ft : M K V 3 
EH 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 

ie^j©^$ : 4 3 
fg©$ : 

i2^IJ©H^ : N A 

E?l!©&& : M K V 4 
E?lj 

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG 

E?fl$^ : 5 
ffi?IJ©#$ : 4 0 

E?1]©83§ : afiUDNA 
K#]©£& : M K V 5 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 

6 3 
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ffi?lj#^ : 6 

E?iJ©££ : 3 7 

k?ij©S! : %m 

$©& : -*IR 
Y ** D £/- : 

E?l]©£ft : M K V 6 

bh 

actagtcgac atgaggtkcy ytgytsagyt yctgrgg 

E5!I®E$ : 4 1 

k?ij©s3 : mm 
ge?ij©a^. : ^jsd n a 

E ?!) © £ ft : M K V 7 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

E^IJS^ : 8 
E8I©£3 : 4 1 

E?|J©2! : ft ft 

$©& : -*« 
h *' o •>*- : E IK 
K?lJ©H8 :^ISDNA 
E ?lj © £ ft : M K V 8 
E?0 

ACTAGTCGAC ATGTGGGGAY CTKTTTYCHH TTTTTCAATT C 41 

6 4 
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: 9 

iS?IJ©^$ : 3 5 

: -*m 

E?9<Z>83 : nfiSID N A 
E?IJCD£ft : M K V 9 

ACTAGTCGAC ATCGTRTCCW CASCTCAGTT CCTTG 
E*!l#% : 1 0 
EBKfrfi* : 3 7 

®0» : 

h ** D : EH ft 

62?IJ©&$ :^)SDNA 
E?tf©£& : MKV 1 0 
E*9 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 

&?fl#^ : 1 1 
E?!J©:S£ : 3 8 

%tm<z>m : 

: D N A 
E?lj©£?& : M K V 1 1 

e?>j 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 



6 5 
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ffiBJ©£3 : 2 7 

K5i]©g! : 

II ©US : — *f8 

§E?|J©H8( : ^«DNA 
&?lj©£?fc :MKC 
£$] 

GGATCCCGGG TGGATGGTGG GAAGATG 27 

BW#f : 1 3 

E?IJ©£<* : 3 7 
E*fl©£ : 

fg©» : 

12 5'J © fl H : n^DN A 
E?IJ©£ft : MHV 1 
Efll 

ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 

E?0S^ : 1 4 
@£5fl©^$ : 3 6 

K?|J©S2 : 8? IK 

«©»:-*« 

E?IJ©Hi( : oJiDNA 
E?tf©£& : M H V 2 

ACTAGTCGAC ATGGGATGGA GCTRTATCAT SYTCTT 36 
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ffi?l]©££ : 3 7 

EM©i : &® 
$©& : -*tfi 

*• O - : g $K ft 
E#I©&3S : •a'fiJt D N A 
K?lJ©£fr : M H V 3 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTITTT 37 

&?IJ#-*§- : 1 6 

: 3 5 

iS?l}©3! : %m. 

«©»:-*« 

&?lj©&$ : ^filtDN A 
E5l]©£ft : M H V 4 

ACTAGTCGAC ATGHACTTTG CGYTCAGCTT GRTTT 35 
&5lJ$-f : 1 7 
E?0©fi3 : 4 0 

«©»:-*« 
h *' o •>*- : i&IJift 
E?O0llS( : DNA 

ge?y©£ft : M H V 5 
mm 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 



6 7 
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E?l]©:I£ : 3 7 
ffl?IJ©gLJ : 
IK © ft : - * IK 
f # n 5/*- : SIX ft 
E?U©*Ig : •pfiliD N A 
E?iJ©£& : M H V 6 

ACTAGTCGAC ATGGCTGTCY TRGSGCTRCT CTTCTGC 

E?tf#^ : 1 9 
&?IJ©fi£ : 3 6 

RMom • 

h # D S? - : jg 0 

: D N A 

E?«)©£& : M H V 7 

E3I 

ACTAGTCGAC ATGGRATGGA GCKGGRTCTT TMTCTT 

: 2 0 
K?!i©:I£ : 3 3 
K?IJ©1! : $8 

$©& : -*« 

E?IJ®£ft : M H V 8 
E5« 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 

6 8 
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K?IJ#^ : 2 1 
E?lJ©:I$ = 4 0 

CD S$ : -« 
f- *• D <>- - : it SB 
E?lJ©&£S : N A 

E?lJ©£& : M H V 9 
E?0 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
ffi?IJ$^ : 2 2 
E?0©££ : 3 7 
EB1©£ : 
$©$ : 

h *• o '•>•- : eiitt 

E?9®!1£( :MDNA 
E£lJ©£& : M H V 1 0 
E?U 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCTG 
E5lJ#^l : 2 3 
E?IJ©;S£ : 3 8 
E?fl©S! : 
$©& : -*fff 

Y **□ *>'- : Siltt 
E^IJ©?!^ : dPNA 
E?fl©£& : M H V 1 1 

E?U 

ACTAGTCGAC ATGGATTTTG GGCTGATTTT TTTTATTG 
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ffi?IJ#^ : 2 4 
iS?lJ©:I£ : 3 7 

: -*« 
h # D «>* - : a $ tt 

ffi?IJ©Sll : N A 

ffi?lj©£& : M H V 1 2 

ACTAGTCGAC ATGATGGTGT TAAGTCTTCT GTACCTG 37 

: 2 5 
Se?IJ<Z>££ : 2 8 

£?lj0tt8 : D N A 

i2?lj©£ft : M H C 

GGATCCCGGG CCAGTGGATA GACAGATG 28 
E?«ft : 2 6 
ie^lJ©#$ : 3 8 2 

«©»:-*« 
H^ - : SIR ft 

125lJ©$$ : c D N A 
12 50 © £ ft • w S 4 V L 
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9 a - V : P UC-WS4-VL 
iftfife : 1..60 sig peptide 
61. .382 mat peptide 

ATG AGT GTG CTC ACT CAG GTC CTG GGG TTG CTG CTG CTC TGG CTT ACA 48 
Met Ser Val Leu Thr Gin Val Leu Gly Leu Leu Leu Leu Trp Leu Thr 
-20 -15 -10 -5 

GGT GCC AGA TGT GAC ATC CAG ATG ACT CAG TCT CCA GCC TCC CTA TCT 96 
Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Leu Ser 

-11 5 10 

GCA TCT GTG GGA GAA ACT GTC ACC ATC ACA TGT CGA GCA AGT GAG ATT 144 
Ala Ser Val Gly Glu Thr Val Thr lie Thr Cys Arg Ala Ser Glu He 

15 20 25 

ATT TAC AGT TAT TTA GCA TGG TAT CAG CAG AAA CAG GGA AAA TCT CCT 192 
He Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro 

30 35 40 

CAG CTC CTG GTC TAT AAT GCA AAA ACC TTA GCA GAT GGT GTG TCA TCA 240 
Gin Leu Leu Val Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Ser Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGA TCA GGC ACA CAG TTT TCT CTG CGG ATC AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Gin Phe Ser Leu Arg He Ser 

65 70 75 

AGC CTG CAG CCT GAA GAT TTT GGG AGT TAT TAC TGT CAA CAT CAT TTT 336 
Ser Leu Gin Pro Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His His Phe 
80 85 90 
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GGT TTT CCT CGG ACG TTC GGT GGA GGC ACC AAG CTG GAA CTC AAA C 
Gly Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys 

95 100 105 

g£?lj#^ : 2 7 
ffi-?ljfl>£$ : 4 2 4 

ie?ij©g! : 



382 



h ** d •>* - 



eta** 

c D N A 
E^©*» : W S 4 V H 

: v $ * 

i/D-y : pUC-WS4-VH 

: 1..57 sig peptide 
58. .424 mat peptide 

ATG AAG TTG TGG TTA AAC TGC GTT TTT CTT GTG ACA CTT TTA AAT GGT 48 
Met Lys Leu Trp Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-19 -15 -10 -5 

ATC CAG TGT GAG GTG AAA CTG GTG GAG TCT GGA GGA GGC TTG ATA CAG 96 
lie Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu He Gin 

-11 5 10 

CCT GGG GAT TCT CTG AGA CTC TCC TGT GTA ACC TCT GGG TTC ACC TTC 144 
Pro Gly Asp Ser Leu Arg Leu Ser Cys Val Thr Ser Gly Phe Thr Phe 
15 20 25 
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ACT GAT TAC TAC CTG AGC TGG GTC CGC CAG CCT CCA GGA AAG GCA CTT 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Ala Leu 

30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA GAT GAT TCC 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asp Ser 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG, AGA GGT GAG GAC AGT 

Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu Arg Gly Glu Asp Ser 

80 85 90 

GCC ACT TAT TAC TGT GCA CGA GAG AAC TAT AGG TAC GAC GTA GAG CTT 

Ala Thr Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GTC TCT GCA G 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 



192 



110 115 

Bfll** : 2 8 

82?l]©:I£ : 3 4 
@£?lj©§> : &6£ 
$©& : -*« 



120 



N A 



h ** d V — 
E?iJ©8& 

ACAAAGCTTC CACCATGAGT GTGCTCACTC AGGT 



240 



288 



336 



384 



424 



34 
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K?IJ#^ : 2 9 

K?!)©£3 : 3 7 
12 ^IJ CD §2 : 

ffi?l]<Z>®$ : a ^ D N A 

: chVH^r?^- 

GATAAGCTTC CACCATGAAG TTGTGGTTAA ACTGGGT 

: 3 0 
&51J<Z>:S£ : 3 7 



37 



^jfiDN A 



CTTGGATCCA CTCACGTTTG AGTTCCAGCT TGGTGCC 
E?lj#^ : 3 1 

: 3 7 
£?U©g> : £18 
®<D%L : 



£j£ D N A 
c h V H fvtfSV'v 4 



K# a - 
GTCGGATCCA CTCACCTGCA GAGACAGTGA CCAGAGT 



37 



37 



7 4 



WO 96/02576 



PCT/JP95/0I396 



: 3 2 
$ : 1 3 7 
E?lj©2! : 
fit ©& : -*tl 
Hoi' - : iS 0 ft 

mnomm : ^«dn a 

&?IJ©£& : H F 1 

TAAGCTTCCA CCATGGAGTT TGGGCTGAGC TGGGTTTTCC TTGTTGCTAT TTTAAAGGGT 60 
GTCCAGTGTG AAGTGCAGCT GTTGGAGTCT GGGGGAGGCT/TGGTCCAGCC TGGGGGTTCT 120 
CTGAGACTCT CATGTGC 137 
K?lJ#-5f : 3 3 
K?lj©££ : 1 4 3 

: -*a 

£81® 83 : ^DNA 
K?IJ©£ffc : H F 2 
E?Q 

GCACTGTACT CTCTTGTGTA ACCATTGGCT TTGTTTCTAA TGAGACCCAC CAACTCTAGC 60 
CCTTTCCCTT GAGCTTGGCG GACCCAGCTC AGGTAGTAAT CACTGAAGGT GAATCCAGAG 120 
GCAGCACATG AGAGTCTCAG AGA 143 
ffi?lj#^l : 3 4 
S£ ?']©:!£ : 1 1 3 

i£?iJ©S! : tt8 

: -*« 

h # O •>* - : HSBtt 
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g2?IJ©ffllB : D N A 

£ © £ & : H F 3 

TACACAAGAG AGTACAGTGC ATCTGTGAAG GGCAGACTTA CCATCTCAAG AGAAGATTCA 60 
AAGAACACGC TGTATCTGCA AATGAGCAGC CTGAAAACCG AAGACTTGGC CGT 113 

: 3 5 
K?lj©:l$ : 1 1 7 

«©»:-*« 
V **a <>'- : 

K?lj©«fi : D N A 

K?tf©£& : H F 4 

TCGGATCCAC TCACCTGAGG AGACGGTGAC CAGGGTTCCC TGGCCCCAGT AAGCAAGCTC 60 
TACGTCGTAG CGATAGTTCT CTCTAGCACA GTAATACACG GCCAAGTCTT CGGTTTT 117 

= 3 6 
Kfll®** : 3 7 
K*fl©32 = tt» 

: --*« 

£$)0>a£ : afiSc D N A 

@E£lJ © £ fi; : R V H 5 ' 7* 7 < -7 ~ 

IE 50 

GATAAGCTTC CACCATGGAG TTTGGGCTGA GCTGGGT 37 

S£5IJ&^ : 3 7 
I2?lj©^$ : 3 1 
ffifll©£ : & IB 
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: d fiK D N A 
G> £ |fc : R V H 3 ' T"?^- 

E?!J 

GTCGGATCCA CTCACCTGAG GAGACGGTGA C 

E?0#"f : 3 8 
E*B©*3 : 4 2 4 

e?o®s : urn 

h ** D >' - : it $ ft 
E?fl©*«; : R V H a 



? a 


— y : 


HEF 




R V H 


a - g r 1 


7 $ 


J tt 


- 1 9 




- 1 


• 


leader 


7 $ 


y « 


1 




3 0 


• 


F R 1 


7 $ 


y m 


3 1 




3 5 




C D R 1 


7 $ 


j m 


3 6 




4 9 


• 

• 


F R 2 


7 § 


j ® 


5 0 




6 8 




C D R 2 


7 $ 


j m 


6 9 




1 0 


0 


: F R 3 


7 5 


j & 


1 0 


1 


- 1 


1 


1 : C D R 3 


7 $ 


J fBL 


1 1 


2 


- 1 


2 


2 : F R 4 



E*a 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

{ 

Glu Leu Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg L.m Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu . 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG CTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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K?IJ#^ : 3 9 
&?IJ©£$ : 3 4 

kbi©ss : 

e?«©8S : n^HN A 

ffi?lj©£& : L T W 1 
Eft 

GGCTAGAGTG GGTGGGTCTC ATTAGAAACA AAGC 34 
E?IJ$^ : 4 0 
ffi?l]©£S : 3 6 
E?U©SJ : 

«®R : -*« 

ie?IJ©S^ : A 
K?IJ©£fr> : L T W 2 

GAGACCCACC CACTCTAGCC CTTTCCCTTG AGCTTG 36 

mm*% : 4 1 

E?fl©^$ : 4 2 4 
EMOi = &® 
filOtt : - M 
b * D •>*- : ittBtt 
E?IJ©S$ : D N A 

&?!]©£& : R V H b 
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it m © £ iS 







D — y : 


H 


E 


F 




R 


V H b - g r 


1 


7 






1 


9 






1 


: I e a a e 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CAA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Gin Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 
50 55 60 
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TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
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GTC CAC TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

■GAG TTG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Leu Val Gly Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG A AG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
15 20 25 
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AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Are Gin Ala Pro Gly Lys Gly Leu 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Net Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala lie Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-1 1 5- 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA CCT CCA GGG AAA GGG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Pro Pro Gly Lys Gly Leu- 
30 35 40 45 

GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA CTT ACC ATC TCA AGA GAA GAT TCA 288 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC, GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT . 384 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 
95 100 105 
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GCT TAC TGC GCC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 
Pro Gly Gly Ser Leu Are Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

ACT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GCG CTA 192 
Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Ala Leu 
30 35 40 45 
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GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT 
Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn 

50 55 
TAC ACT GCA TCT GTG AAG GGC AGA CTT ACC ATC 
Tyr Ser Ala Ser Val Lys Gly Arg Leu Thr lie 

65 70 
AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG 
Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu 

80 85 
GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC 
Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg 

95 100 
GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC 
Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val 
110 115 120 
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GGT TAC ACA AGA GAG 240 
Gly Tyr Thr Arg Glu 
60 

TCA AGA GAA GAT TCA 288 
Ser Arg Glu Asp Ser 
75 

AAA ACC GAA GAC TTG 336 
Lys Thr Glu Asp Leu 
90 

TAC GAC GTA GAG CTT 384 

Tyr Asp Val Glu Leu 

105 

TCC TCA G 424 
Ser Ser 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 

Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 

-19 -15 -10 -5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

-11 5 10 

CCT GGG GGT TCT CTG AGA CTC TCA TGT GCT GCC TCT GGA TTC ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 

15 20 25 

AGT GAT TAC TAC CTG AGC TGG GTC CGC CAA GCT CCA GGG AAA GGG CTA 192 

Ser Asp Tyr Tyr Leu Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

30 35 40 45 
GAG TGG GTG GGT CTC ATT AGA AAC AAA GCC AAT GGT TAC ACA AGA GAG 240 

Glu Trp Val Gly Leu He Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu 

50 55 60 

TAC AGT GCA TCT GTG AAG GGC AGA TTT ACC ATC TCA AGA GAA GAT TCA 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Glu Asp Ser 

65 70 75 

AAG AAC ACG CTG TAT CTG CAA ATG AGC AGC CTG AAA ACC GAA GAC TTG 336 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Thr Glu Asp Leu 

80 85 90 

GCC GTG TAT TAC TGT GCT AGA GAG AAC TAT CGC TAC GAC GTA GAG CTT 384 

Ala Val Tyr Tyr Cys Ala Arg Glu Asn Tyr Arg Tyr Asp Val Glu Leu 

95 100 105 

GCT TAC TGG GGC CAG GGA ACC CTG GTC ACC GTC TCC TCA G 424 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 

110 115 120 
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ATG GAG TTT GGG CTG AGC TGG GTT TTC CTT GTT GCT ATT TTA AAG GGT 48 
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala He Leu Lys Gly 
-19 -15 -10 "5 

GTC CAG TGT GAA GTG CAG CTG TTG GAG TCT GGG GGA GGC TTG GTC CAG 96 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
-11 5 10 
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CCT GGG GGT TCT CTG AGA CTC TCA 
Pro Gly Gly Ser Leu Arg Leu Ser 

15 20 
ACT GAT TAC TAC CTG AGC TGC GTC 
Ser Asp Tyr Tyr Leu Ser Trp Va] 
30 35 
GAG TGG GTG GGT CTC ATT AGA AAC 
Glu Trp Val Gly Leu lie Arg Asn 
50 

TAC ACT GCA TCT GTG AAG GGC AGA 
Tyr Ser Ala Ser Val Lys Gly Arg 
65 

AAG AAC ACG CTG TAT CTG CAA ATC 
Lys Asn Thr Leu Tyr Leu Gin Met 
80 85 
GCC GTG TAT TAC TGT GCT AGA GAG 
Ala Val Tyr Tyr Cys Ala Arg Clu 

95 100 
GCT TAC TGG GGC CAG GGA ACC CTG 
Ala Tyr Trp Gly Gin Gly Thr Leu 
HO 115 
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TGT CCT GCC TCT 
Cys Ala Ala Ser 
25 

CGC CAA GCT CAA 
Arg Gin Ala Gin 
40 

AAA GCC AAT GGT 
Lys Ala Asn Gly 
55 

TTT ACC ATC TCA 
Pbe Thr He Ser 
70 

AGC AGC CTG AAA 
Ser Ser Leu Lys 



GGA TTC ACC TTC 
Cly Phe Thr Phe 



144 



GGG AAA 
Gly Lys 

TAC ACA 
Tyr Thr 



AAC TAT CGC TAC 
Asn Tyr Arg Tyr 
105 

GTC ACC GTC TCC 
Val Thr Val Ser 
120 



AGA GAA 
Arg Glu 
75 

ACC GAA 
Thr Glu 
90 
GAC GTA 
Asp Val 

TCA G 
Ser 



GGG CTA 
Gly Leu 
45 

AGA GAG 
Arg Glu 
60 
GAT TCA 
Asp Ser 

GAC TTG 
Asp Leu 

GAG CTT 
Glu Leu 
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TTGAAGCTTC CACCATGGGA TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG 60 
GTGTCCACTC CGACATCCAG ATGACCCAGA GCCCAAGCAC CCTGAGCGCC AGCGTAGGTG 120 
ACAG 124 
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GCATTGTAGA TCAGCAGCTT TGGAGCCTTT CCTGGCTTCT GCTGGTACCA TGCTAAATAA 60 
CTGTAAATAA TCTCGCTTGC TCGACAGGTG ATGGTCACTC TGTCACCTAC GCTGGCGCTC 120 
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GCGGTAGCGG TACCGACTTC ACCTTCACCA TCAGCAGCCT CCACCCAGAG GACATCGCTA 120 
C 121 
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ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT ACA GGT 48 

Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
-19 -15 -10 -5 

GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 

Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala 

-11 5 10 
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AGC GTA GGT GAC AGA GTG ACC ATC ACC TGT CGA GCA AGC GAG ATT ATT 144 

Ser Val Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Glu lie lie 

15 20 25 

TAC AGT TAT TTA GCA TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192 

Tyr Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
30 35 40 45 

CTG CTG ATC TAC AAT GCA AAA ACC TTA GCA GAT GGA GTG CCA AGC AGA 240 

Leu Leu He Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 

50 55 60 

TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288 

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr He Ser Ser 

65 70 75 

CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAA CAT CAT TTT GGT 336 

Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin His His Phe Gly 

80 85 90 

TTT CCT CGG ACG TTC GGC CAA GGG ACC AAG GTC GAA ATC AAA C 379 

Phe Pro Arg Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 

95 100 105 
K?*** : 6 3 
E?0©^$ : 3 8 

«<Z>ft : -*« 

r *' D i/ - : ttfgtf 

&?IJ©£#F : F T Y 1 

AGCGGTAGCG GTACCGACTA CACCTTCACC ATCAGCAG 3f 
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E$lj©££ : 3 8 
E?0©3L J : t*» 
$©& : 

h *' o •>*- : SIS** 
E8)®8S( :^«DNA 
E?lJ©£fo : F T Y 2 
E?«J 

CTGCTGATGG TGAAGGTGTA GTCGGTACCG CTACCGCT 38 
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E?'J©:I£ : 3 7 9 
E?U©1 : ftft 
H0» : -*« 

E ?fl © 8 38 5 £ *K D N A 
E?fl©£ft : R V L b 

iiJf©^® 
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KM 

ATG GGA TGG AGC 
Met Gly Trp Ser 
-19 

GTC CAC TCC GAC 
Val His Ser Asp 
-1 1 
AGC GTA GGT GAC 
Ser Val Gly Asp 
15 

TAC AGT TAT TTA 
Tyr Ser Tyr Leu 
30 

CTG CTG ATC TAC 
Leu Leu He Tyr 



98-107 :FR4 



TGT ATC 
Cys He 
-15 

ATC CAG 
He Gin 

AGA GTG 
Are Val 



TTC AGC GGT AGC 
Phe Ser Gly Ser 
65 

CTC CAG CCA GAG 
Leu Gin Pro Glu 
80 

TTT CCT CGG ACG 
Phe Pro Arg Thr 
95 



GCA TGG 
Ala Trp 
35 

AAT GCA 
Asn Ala 
50 
GGT AGC 
Gly Ser 

GAC ATC 
Asp lie 

TTC GGC 
Phe Gly 



ATC CTC TTC 
He Leu Phe 

ATG ACC CAG 
Met Thr Gin 
5 

ACC ATC ACC 
Thr lie Thr 
20 

TAC CAG CAG 
Tyr Gin Gin 

AAA ACC TTA 
Lys Thr Leu 

GGT ACC GAC 
Gly Thr Asp 
70 

GCT ACC TAC 
Ala Thr Tyr 
85 

CAA GGG ACC 
Gin Gly Thr 
100 



TTG GTA 
Leu Val 
-10 

AGC CCA 
Ser Pro 

TGT CGA 
Cys Arg 

AAG CCA 
Lys Pro 
40 

GCA GAT 
Ala Asp 
55 
TAC ACC 
Tyr Thr 

TAC TGC 
Tyr Cys 

AAG GTC 
Lys Val 



GCA ACA 
Ala Thr 

AGC AGC 
Ser Ser 
10 

GCA AGC 
Ala Ser 
25 
GGA AAG 
Gly Lys 

GGA GTG 
Gly Val 

TTC ACC 
Phe Thr 

CAA CAT 
Gin His 
90 

GAA ATC 
Glu He 
105 



GCT ACA GGT 
Ala Thr Gly 
-5 

CTG AGC GCC 
Leu Ser Ala 

GAG ATT ATT 
Glu lie He 

GCT CCA AAG 
Ala Pro Lys 
45 

CCA AGC AGA 
Pro Ser Arg 
60 

ATC AGC AGC 
lie Ser Ser 
75 

CAT TTT GGT 
His Phe Gly 

AAA C 
Lys 
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336 
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1. t (I L-B) CWt47^^i/ 

^D-tiHS#®«« < Lffi) - ( V«*) . 

f 1 K|Btt<Z>Lff Vffl*. 

3. fc h I L - 8C«t«7'J J 2 D-^R»0M ( H 

ft) v$S8. 

t*»*«3 K:ffi«0HftVft«. 

5. kl LII^^^SM ( CIS*) . Rtfk M L - 8 i:*tf 

nt^ D-*;i/ffifr©Lftvft8*^ s lis. 

6 . H9IEvi>^ Lfj£ VfI8*<g£?!l#-f : 2 6II*$ti575;l 
Efll* fctt* S» 5 £§£$©* > HS. 

7 . k b Hft CffltiL Rtf t h I L-8i:jf|l3vnt;^ 

-^ffifroHft vffl8£^-cft3*> 7 H«. 

ie?ijsfctt^©-ap^w-rsii*^7trieis© + ^7Hft e 

9 . (1) L$3£#$$ (CHIi) . &I>'k H L-8(C*f 

( 2 ) b h Hft C$18. RCF t h I L-8i:jlit57n^^ 
n-*;i/ffift©HfjO'1$8££A>-C/£§ HfB ; 

10. USe?*^ LftVft8*<E?!** : 26C*$#l«7 
K?iJ£fctt*©--S5£W Ls * 7. HIK V$8#E?iJ# 

^: 27i:i$tl57^ &E?>J£ fctt*0-»**rt*. 
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9 IZlZB © * 7 fit ft . 

11. fe M L - 8 IZ ttt -5 J 0 n ;ufltft© L II V $1 
$©*B$jS14fc£*f ® ( C D R ) . 

12. TI2&tf cEJOt* : 2 6 J:i$*i57 $ ; ®&?iJ£ it tt* 

C D R 1 ; Arg Ala Ser Glu lie lie Tyr Ser Tyr Leu Ala 

C D R 2 ; Asn Ala Lys Thr Leu Ala Asp 

C D R 3 ; Gin His His Phe Gly Phe Pro Arg Thr 

13. t h I L-8C*tt57>)^t; ^ a-tfl'laftfcHfltViai 

S0CDR, 

14. T§e&tf CE?H*f : 2 7 *L* ®K?iJ£ fc tt* 

gf^«i 3£te«©cDRo 

C D R 1 ; Asp Tyr Tyr Leu Ser 

C D R 2 ; Leu lie Arg Asn Lys Ala Asn Gly Tyr Thr Arg Glu Ty 
r Ser Ala Ser Val Lys Gly 

C D R 3 ; Glu Asn Tyr Arg Tyr Asp Val Glu Leu Ala Tyr 

15. ( 1 ) b Y Lift V0«©7 «« ( F R ) . Rtf 
(2) k r I L-BKlW-fi^^^^^^o-^^fiifr^LfllV 

r e s h a p e d ) k h Lffi Vflltt. 

16. bUIBC D R 1 2CSin«7 $ / SE?IJ/:«*0 

1 5 f L.tt V«*. 

17. U!2F R # t HJifrRE IC4*t«s 11*51 1 5&tfl 6 
CB«Olll*t b Ltt Vffl*. 

18. file im V £ 2 CfcHT R V L a X « R V L b t L 

*i£7 $ / &k?iJ£ fctt*©-s&£*r-f s&**a 1 5 num 
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?!$© CDR.££A,TJj5c£. k M L - 8 £ *i 1 § tfift © Ht£j£ 
k h HfjK V$M. 

20. 15 12 C D R #It#Jfi 1- 4 7 5 &I6?IU fctt*© 

21 . 83 16 F R 1 , 2. 3 k h ffift V D H 2 6 K > *? cfc F R 4 
*MB4Ci*t^ »** 1 9 ft #2 0 tc!5®©Sfil«t h HI 

22. 8316 HI V»**<. * 3 * 4 R V H a . R V 

H b . R V H c . R V H d . R V H e . P V H f . RVHg, Xtt 
RVHh£LT*$ft37*y$ffi?IJ £*:«:*©-$££?-£. If 
Mm 1 9 i:l6®©Sfll^t h Hffi Vf9$. 

23. (1) U LjKCta«. Itfi: 

(2) t hL|FR. ft k h I L-8CMt«7^^t;^n 

h i l - 8 ca-rsnflURt h fit*© L«. 

24. 8316 k h LgC|iIi*<t h C *$5®-<*&<K fc h L « F R.# 
RE I B3I5LIKC D R 1 2i:*^«7^K 

Kaisfctt*©-****-*. n^^2 3 tzRmoum&i. k y jjt* 

L|. 

25. 8315 L I V fflgtfft 2C*^TRVLaXttRVLbitT 

26. ( 1 ) k h H|C$IM. afetfc 

(2) k F- H $ F R , ftD'k h I L - 8 Jl^t^^nt^ d 

- ± ;M/tft© H fICDR££A,-r/££Hfj|VSf$u 
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27. mise t Y HiKCSI$*<k Kr 1 pI$-?&*K wltlt Y H IK 
FR1. 2. 3*<k hffift V D H 2 6 k h ffift F R 4 4 B 4 
Cffe*L. flJlgHfgC D R^ff**! 1 4£^S*lS7$>' BE 90s: 

W-T 5. 8(1* 5 2 6 ^ge«Q>Wffi« k hfiifrHSi. 

28. SilffiH«Vffl**«*3*«kEFa4C*lt*RVHa, R V H 
b. RVHc. RVHd. RVHe. RVHf. R V H g Rtf R V 

HhtLT^$nsT§y »E58*fctt*©-»*wr ft*£ 

2 6 Ci2«c©S«JSt h J/i#H$io 

29. (A) ( 1 ) k h LgiCSIi> Rtf 

(2) k h L II F R s R k h I L-85:Mt§-7^xt;^D 

m ; SfeCf k: 

(B) ( 1 ) k h 

(2) k hHISFR. &tfk h I L - 8 CjiftSvnt^ ° 
SK ; 

££A,T-Ji£3 k h I L-8Cttf*if»ftk hffi*. 

30. L tit C D R *>H i 2E*£*l57$y KffiJiJ^fctt 
W ffgfiHfg C D«R 1 4C*$*lS7$y'» 

EaiSfctt*©-®***** tt$«2 9 CiB»©S«^k hffifc 

© 

31. file L IK C D R *<gf *£ 1 2£jF£*LS7$ / &E$I£ it fc£ 
*©-S0£WL. mIS2H8iC D R#»3R* 1 4K*Sft£7$y® 
EBISfctt*©-8ll*WL ; KIBEk h L fg F R # k ^frRE 1 E 
A * L ; k h H 0 F R 1 . 2. 3*«k HS#VDH2 6C, F 
R 4 *<k HS#4B4C4*L, fflffik h L$C?I$«k FC*H 
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®z- *> : * l tauie t h h » c m® a ucri si i*-r «■ . t£ 

M 2 9£§B®©Httfi£b h fit ft. 

32. Ifflge L « C D R 1 2 IZtfZ 7 $ y &iS?iJ£ fc a 

* © -SB £ W BUieHticDR*>lt^igi 4t:s$ns7$;g[ 

l£?ij£*:tt*©-a&£*r U ; i»iB t f L«F R#fc hffiftR E I IZ 
A*L ; S5Bt H H«F R 1 . 2, 3i<k HS#VDH 2 6 F 
R 4 #k Ma* 4 B 4 £&*L. MB t h L fi C$f$tt C * «8T 
& $ ; * L T iftie k FHUClIittC t 4T'&£. IS £5 2 9 £ IB 
»©Sf&Ji£k MS*. 

33. mgL«Via**<aE2C*JV*TRVLaXttRVLb£L-r 
*3ftS7$>>»E?!!*fc«*©--6B**i"*"S* 81 2 9 

34. l»EHavai«*«i3*J:tfl4CiJtf*RVHa > RVH 
b. RVHc. RVHd, RVHe. R V H f . R V H g . X « R 

52 9 £l5$©i5fSj£ k h ffift. 

35. ( 1 ) t F Lffi Ctl« ; &CF 

(2) b h I L - 8t:*tt§-7^ xt; ^ n-^ *>fit*© L|V 

SDNA. 

36. HtJieLH V$Itf#E?!)#^ : 26Ci^57U KE?iJ£ 
fctt*©-»* 3 - Kti, If *5 3 5 KEaODNA. 
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38. ( 1 ) t h Hffi CiS« ; Rtf 
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39. fflEHffi VfiUa^EW*^ : 27C*$nS7$; KE3IS 
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fl|*fctt*©-»**§-r*»*«3 8 KiB»©D N A. 

41. t h I L-8Kl*|t5"7^^ty ^n-t^{afr0LHV8i 

42. mffiLffl Vffl**<EJ!l*-t : 2 6 C*^S7 $ ^ KE9!lt 

KtS, M*JR4 1CB«®DNA. 

43. «IELavti«*3- KtSDNA*«E?«*f : 2 6 £ $ 

u** FEW* fctt*©-6P*W"f 81**1 4 1 C§2« 
© D N A. 

44. tnL-8i:Mt5vnt^ iHS*©Ha via 

8*3-K"tSDNA. 

45. fSKHff V$l®*<E?fl#-f : 2 7 5 y KE?!)£ 
fc »*J14 4 £ffi«©DN A„ 

46. i»seH«vja«*3-K-rsD na^ejiji^ : 2 ? 

© D N A o 

47. t |« I L-BCMt^^nt/^ D-*Jl/fiEflK©LfKViS 
8(DCDR*3-Kt*DNA. 

48. r»SBC d r#»**i 2ci$n«? $ y 8gE?iJ£fcti*© 

-fiU* 3 - K-f §S* ] ©4 7 CE«© C D R * 3 - Kf * D N A 

o 

49. H>1 12 C D R #E?fl : 2 6C^:$tl£5*£ \/ * KE?'Jk 
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50. t h 1 l - 8 t:jlitt57<) ; ^ n-t © H fjl v $1 

51. BH S3 C D R frffi M m 1 4C**ft47$y«fi #1 * tt -2- © 

— BU £ "ft V '«> v fiN -K-X O U »>-qb«C«~ ^ n i - 1 y '*> ^ ' -n c 

52. C D R *<E?!I*^ :2 7C*3tt***l'**- KE?!l£ 
fctt*©-u&£W-f If** 5 0CEH©CDR«3-Kt«D 
N A o 

53. ( 1 ) t h Lfj|VfS$©F R. Rtf 

(2) b h I L - 8 {:Mt§-7'!' ^ ^ n-t;i/}Jt^©L}|V 
$I®OCDR^ £ # A, $ £ . t F I L - 8 CWt 3 ffi & © IS fll & 
b h L« V$|$£:i- Kt* DN A. 

54. HlJieC D R 1 2C*3*l*75>' ®E?iJ * fc tt * © 
-uU£Wf It** 5 3 ClBttOffftafc b L|gV$I^^ 3- K 
tSDNA, 

55. «BFR*<k HH#RE I C4*t«s 1**5 3&tf 5 4 
£l2®©Sfl&Jjfct H«V«*%3-rl«DNA. 

56. !REL||vaa* { Sl2i:*tf*RVLaXttRVLbiLt 
*£*l£7 $ J m&WZfctt *©-§&£ 3- Pt5s »** 53C 
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57. EBIS^ : 6 2 XttE?0#^ :6 5C**n*3t^l^*^K 

58. ( 1 ) t h Hjfi|Vta*©F R n Rtf 

(2) b h I L-8trWfS-7^^ ; E^^°-^^fil*©H$liV 

k hHttV«a*3-Kf*DNA. 
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tSDNA, 
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#fc hftfM B 4 IS* J I5 8 &tf 5 »cElOff«K 

L i- II & V tSS'tf = - m5 D NA. 

61. Hffl Vvm&$i 3 4 R V H a . RVHb. 
RVHc. RVHd. RVHe, RVHf. RVHg.XttRVH 
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62. E?iJ#"f : 3 8 . 41. 44, 45. 48. 51. 54 , X 

*Jg4 8 £iB»G>DN A. 

63. ( 1 ) k h LjRCtl* ; 3£tf C 

(2) b h F R . & k h I L-SK^tSv^^t/^o-t 

tSDNA, 

64. ffiBL*V««#«2 Cfctt* R VLaXttRVLbiU 
i^STU ®E?!]£ fc tt*©-**3-K-r*. tt*3l 6 3 13 
ie«c©DNA. 

65. jaKL«va«*<EJ!*f : 6 2 XttE*9#^f * 6 5 
DNA, 

66. IBEk h L$CfS«*<k hL«C«ia*'CfcS»**63. 
6 4.6 5 £E«0 D NA, 

67. ( 1 ) k hH0iC$38 ; K 
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tSDNA. 
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69. IfoBHtt Vi»«*<K?!#* : 3 8. 41, 44. 45, 48 
, 5 1. 5 4, Xtt'-* 5 5C***l*** U** KEfltfctt*® 
-gfl^WtStS* 1 .^ 7 £ 12 3E © D N A « 

70. «8t h H$C$I8#t h H IK C r 1 & S IS* JJt 6 7 
, 6 8. 6 9 £12$© D NA, 
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. 6 8. 6 9 CEtt© D N A. 
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NA*^TjR*as^**-c«fc$i^$Kfta3ftfcit±iBfi 
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75. b h I L- BCjlit5 + ^ 7})ifr©SiH^Sf fe-'tx IS* 
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